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(54) IMPROVED METHOD FOR BISULFITE TREATMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide bisulfite reaction capable of being easily conducted 
under manual operation, capable of using a solid phase, especially magnetic glass particles, 
which is treated with conventional analyzers, and capable of being successfully conducted in a 
satisfactory manner, because a nucleic acid is bound to surfaces of the solid phase by various 
interactions which have effects on success of the bisulfite reaction. 

SOLUTION: A method for transforming a cytosine base in the nucleic acid into a uracil base 
comprises binding the nucleic acid to the solid phase in a deamination process and/or in a 
desulfonation process. Further, the method for transforming the cytosine base in the nucleic acid 
into the uracil base comprises using the solid phase in the deamination process in which the 
cytosine base in the nucleic acid is transformed into the uracil base in the presence of bisulfite 
ions and/or in the desulfonation process. The kit for conducting the bisulfite reaction contains a 
solution containing the bisulfite ions and the solid phase. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

A converting method to an uracil base of a cytosine base in nucleic acid, wherein nucleic acid is 
combined by solid phase in a deamination process and/or a desulfonation process. 
[Claim 2] 

a) A process of combining nucleic acid with solid phase, 

b) A process to which solid phase joint nucleic acid is incubated under existence of hydrogen 
sulfite ion, and the deamination of the nucleic acid is carried out by that cause, 



c) A process of washing deamination solid phase joint nucleic acid arbitrarily, 

d) A process which incubates deamination solid phase joint nucleic acid under alkali conditions 
that deamination nucleic acid is desulfonated by that cause, 

e) a process of washing arbitrarily deamination desulfonation solid phase joint nucleic acid ~ and 

f) A process that deamination desulfonation nucleic acid is arbitrarily eluted from solid phase 
A converting method to an uracil base of a cytosine base in ****** and the nucleic acid 
according to claim 1 . 

[Claim 3] 

a) A process to which nucleic acid is incubated under existence of hydrogen sulfite ion, and the 
deamination of the nucleic acid is carried out by that cause, 

b) A process of combining deamination nucleic acid with solid phase, 

c) A process of washing deamination solid phase joint nucleic acid arbitrarily, 

d) A process which incubates deamination solid phase joint nucleic acid under alkali conditions 
that deamination nucleic acid is desulfonated by that cause, 

e) a process of washing arbitrarily deamination desulfonation solid phase joint nucleic acid ~ and 

f) A process that deamination desulfonation nucleic acid is arbitrarily eluted from solid phase 
A converting method to an uracil base of a cytosine base in ****** and the nucleic acid 
according to claim 1 . 

[Claim 4] 

a) A process of combining nucleic acid with solid phase, 

b) A process to which solid phase joint nucleic acid is incubated under existence of hydrogen 
sulfite ion, and the deamination of the nucleic acid is carried out by that cause, 

c) A process of washing solid phase joint nucleic acid arbitrarily, 

d) a process that deamination nucleic acid is eluted from solid phase — and 

e) A process which incubates deamination nucleic acid under alkali conditions that deamination 
nucleic acid is desulfonated by that cause 

A converting method to an uracil base of a cytosine base in ****** and the nucleic acid 
according to claim 1 . 
[Claim 5] 

claims 1-4, wherein solid phase is the material containing silica or glass — either — a method of a 

statement. 

[Claim 6] 

claims 1-5, wherein solid phase is glass fleece or glass membrane — either — a method of a 

statement. 

[Claim 7] 

claims 1-5, wherein solid phase is a magnetic glass particle — either — a method of a statement. 
[Claim 8] 

A method according to claim 7, wherein a magnetic glass particle has an average diameter which 
are 0.5 micrometer - 5 micrometers. 
[Claim 9] 

A method according to claim 7 or 8, wherein a magnetic glass particle contains a magnetic body 
which has a diameter which is 5-500 nm. 
[Claim 10] 

A method according to claim 9, wherein a magnetic glass particle contains a magnetic body 
which has an average diameter which is 23 nm. 
[Claim 11] 



claims 7-10, wherein a magnetic glass particle is manufactured by a sol-gel method — either ~ a 

method of a statement. 

[Claim 12] 

Said sol-gel method. 

a) A process that a magnetic body is suspended in sol, 

b) A process of hydro lyzing this sol and covering a magnetic body by gel, 

c) a process of carrying out spray drying of the magnetic body covered by gel in a two nozzle 
spray dryer ~ and 

d) A process of sintering spray drying powder and forming glass for a magnetic body from wrap 
gel 

****** a me thod according to claim 11. 
[Claim 13] 

Use of solid phase in a deamination process and/or a desulfonation process of a reaction that a 
cytosine base in nucleic acid is changed into an uracil base under existence of hydrogen sulfite 
ion. 

[Claim 14] 

The use according to claim 13 which is the material in which solid phase contains silica or glass. 
[Claim 15] 

The use according to claim 13 or 14 whose solid phase is glass fleece or glass membrane. 
[Claim 16] 

The use according to claim 13 or 14 whose solid phase is a magnetic glass particle. 
[Claim 17] 

A kit for carrying out a hydrogensulfite reaction including a solution containing hydrogen sulfite 
ion and solid phase. 
[Claim 18] 

The kit according to claim 17 which is a substance in which solid phase contains silica or glass. 
[Claim 19] 

The kit according to claim 17 or 18 whose solid phase is glass fleece or glass membrane. 
[Claim 20] 

The kit according to claim 17 or 18 whose solid phase is a magnetic glass particle. 
[Claim 21] 

claims 17-20 for a reaction from which a cytosine base in nucleic acid is changed into an uracil 
base under existence of hydrogen sulfite ion — either — use of a kit of a statement. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

TECHNICAL FIELD 

[Field of the Invention] 
[0001] 

In order to determine the position of the methylation in nucleic acid, i.e., methylation, and non- 
methylating cytosine, this application carries out a hydrogensulfite reaction and, thereby, is 
related with the method by which nucleic acid is combined with solid phase between the 



deamination process of a hydrogensulfite reaction, and/or a desulfonation process. Solid phase is 
glass or silica, and a material that contains glass fleece, glass membrane, or a magnetic glass 
particle more preferably preferably. The kit containing the use and the hydrogensulfite reagent of 
solid phase, and solid phase for combining nucleic acid between the deamination process of a 
hydrogensulfite reaction and/or a desulfonation process is indicated. 



PRIOR ART 



[Background of the Invention] 
[0002] 

A gene constitutes only few portions of all the mammalian genomes, and exact control of the 
manifestation under the overwhelming existence of the background of a non-coding 
deoxyribonucleic acid (DNA) presents the substantial problem about the regulation. Non-coding 
DNA containing the intron, a repetitive element, and a potential activation transposable element 
needs the mechanism effective in siren SHINGU for a long period of time. It seems that 
mammalian provides the hereditary mechanism to which a DNA-protein interaction is changed 
using a possibility of being provided by cytosine methylation, and is giving this siren SHINGU. 
DNA methylation is indispensable to development of mammalian, and plays a potential role in;, 
aging, and cancer. The intervention [ in / regulation of gene expression ] of the methylation as 
epigenetic modification which marks the stenciled gene is fully established. In mammalian, 
methylation is produced in CG arrangement only in cytosine residue only in the cytosine residue 
which more specifically adjoins guanosine residue. The detection like a DNA methylation part 
and mapping are the processes that it is indispensable for an understanding of the molecule 
signal in which it is shown whether predetermined arrangement is methylated. 
[0003] 

This is attained by what is called a hydrogensulfite method about detection of 5-methylcytosine 
now (for example, refer to nonpatent literature 1). Although sodium hydrogen sulfite reacts to 
cytosine, the influence that 5-methylcytosine does not carry out a deer reaction completely or 
only is used for the hydrogensulfite method which maps 5-methylcytosine. Cytosine reacts to a 
hydrogensulfite and forms the sulfonation cytosine reaction intermediate which produces the 
sulfonation uracil which may be desulfonated by uracil under alkaline conditions and which is 
easy to carry out deamination. It is general knowledge that uracil has a base pairing action of the 
thymine in which educt cytosine differs, and 5-methylcytosine, on the other hand, has a base 
pairing action of cytosine. This becomes distinguishable [ the methylation by hydrogensulfite 
genome sequencing or methylation specific PCR (MSP) or non-methylating cytosine ], for 
example (for example, refer to the nonpatent literature 2, the nonpatent literature 3, or patent 
documents 1). 
[0004] 

There are various articles treating the specific aspect of affairs of a hydrogensulfite reaction (for 
example, refer to nonpatent literature 4), General research is done to hydrogensulfite 
ornamentation of 5-methyldeoxy cytosine and deoxy cytosine. The method of (for example, 
nonpatent literature 5 reference) and hydrogensulfite base sequencing is indicated, and it carries 
out on the material in which hydrogensulfite processing and the PCR process of continuing 
carried out embedding to the agarose bead by that cause. In a hydrogensulfite method, a sample 
is desalted after deamination (for example, refer to nonpatent literature 6). 



[0005] 

The hydrogensulfite method of 5-methylcytosine mapping which makes mold decomposition the 
minimum is indicated (for example, refer to nonpatent literature 7). They are studying the 
influence of pH, temperature, and reaction time. The same research is made (for example, refer 
to the nonpatent literature 8 or nonpatent literature 9). The further various ingredients in a 
hydrogensulfite mixture are indicated (for example, refer to the patent documents 2 or nonpatent 
literature 10). Hydrogensulfite processing and the further hydrogensulfite process after PCR are 
indicated (for example, refer to patent documents 3). It inquires about the catalyst of the 
hydrogensulfite derivation deamination of cytosine in oligodeoxyribonucleotide (for example, 
refer to nonpatent literature 11). 
[0006] 

The kit for carrying out hydrogensulfite processing is marketed from Intergen provided by 
Serologicals Corporation, Norcross GA, and USA, for example, is a CpGenome™ DNA 
modification kit. 
[0007] 

The strange method of hydrogensulfite genome sequencing which genomic DNA is combined 
with a glass bead after deamination, and is washed is indicated (for example, refer to nonpatent 
literature 12). Nucleic acid is desulfonated after elution. It is publicly known by using adsorption 
to the adsorption to the joint action, for example, silica gel, or the divalent earth to a glass 
surface of nucleic acid, a magnetic glass particle (MGP), or the organic Silang particles under 
KAOTORO pick conditions that nucleic acid can isolate. Under the conditions which enable 
combination to the solid phase of the target substance, the solution containing nucleic acid is 
added to solid phase, it removes, and the remaining solutions of solid phase joint nucleic acid 
reach, then the extraction using solid phase usually includes the process of discharge (elution is 
often called) of the nucleic acid from solid phase to a liquefied eluate. The result of this method 
is a solution which contains the target substance in the state where it usually dissolved. 
[Patent documents 1] U.S. Pat. No. 5786146 specification 
[Patent documents 2] The international publication Olst/No. 98528 pamphlet 
[Patent documents 3] The international publication 02nd/No. 31 186 pamphlet 
[Nonpatent literature 1] FUROMA ems (Frommer, M.), "Proc. Natl. Acad. Sci. USA", 1992, the 
89th volume, p. 1827-1 831 

[Nonpatent literature 2] Grigg Gee (Grigg, G.) and the Clerks S (Clark, S.), "Bioessays", 1994, 
the 16th volume, p.43 1-436 

[Nonpatent literature 3] The Grigg Gee W (Grigg, G.W.), "DNA Seq", 1996, the 6th volume, 
p.189-198 

[Nonpatent literature 4] BENYA jutty See et al. (Benyajati, C), "Nucleic Acids Res.", 1980, the 
8th volume, p.5649-5667 

[Nonpatent literature 5] OREKU Ey et al. (Olek, A.), "Nucleic Acids Res.", 1996, the 24th 
volume, p.5064-5066 

[Nonpatent literature 6] Clerks S Jay et al. (Clark, S.J.), "Nucleic Acids Res.", 1994, the 22nd 
volume, p.2990-2997 

[Nonpatent literature 7] RAIJISU Ey em (Raizis, A.M.) and "Anal. Biochem." 1995, the 226th 
volume, p. 161-166 

[Nonpatent literature 8] GURANOU See et al. (Grunau, C), "Nucleic Acids Res.", 2001, the 
29th volume, p.E65-5 

[Nonpatent literature 9] WARUNEKE Py ems (Warnecke, P.M.), "Methods", 2002, the 27th 



volume, p.101-107 

[Nonpatent literature 10] Pauline Earl et al. (Paulin, R.), "Nucleic Acids Res.", 1998, the 26th 
volume, p.5009-5010 

[Nonpatent literature 1 1] A handicap climax em (Komiyama, M.) and the Oshima S (Oshima, 
S.), "Tetrahedron Letters", 1994, the 35th volume, p.8185-8188 

[Nonpatent literature 12] Failure Rs (Feil, R.), "Nucleic Acids Res.", 1994, the 22nd volume, 
p.695-696 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 
[0008] 

The method of all the advanced technology about hydrogensulfite processing has a fault. 
Therefore, the problem which should be solved by this invention was providing the method of 
overthrowing the fault of the method of the advanced technology. 
[0009] 

The purpose of this invention at the small-scale laboratory which cannot use an idiomatic 
analysis apparatus. At the large-scale laboratory which provides the hydrogensulfite reaction 
which can be easily carried out with hand control, and has a lot of sample throughput. Since it is 
combined on the surface of solid phase by various interactions which provide the solid phase 
which can be dealt with by an idiomatic analysis apparatus, and the hydrogensulfite reaction 
which especially uses a magnetic glass particle and in which nucleic acid may influence a 
success of a hydrogensulfite reaction, It is providing a successful feasible hydrogensulfite 
reaction with a satisfying form. 



MEANS 

[Means for Solving the Problem] 
[0010] 

Namely, this invention, 

(1) A converting method to an uracil base of a cytosine base in nucleic acid, wherein nucleic acid 
is combined by solid phase in a deamination process and/or a desulfonation process, 

(2) A process of combining a nucleic acid with solid phase, 

b) A process to which solid phase joint nucleic acid is incubated under existence of hydrogen 
sulfite ion, and the deamination of the nucleic acid is carried out by that cause, 

c) A process of washing deamination solid phase joint nucleic acid arbitrarily, 

d) A process which incubates deamination solid phase joint nucleic acid under alkali conditions 
that deamination nucleic acid is desulfonated by that cause, 

e) a process of washing arbitrarily deamination desulfonation solid phase joint nucleic acid ~ and 

f) A process that deamination desulfonation nucleic acid is arbitrarily eluted from solid phase 
****** ^ £ converting method to an uracil base of a cytosine base in nucleic acid of the 
aforementioned (1) statement, 

(3) A process to which nucleic acid is incubated under existence of a hydrogen sulfite ion, and 
the deamination of the nucleic acid is carried out by that cause, 



b) A process of combining deamination nucleic acid with solid phase, 

c) A process of washing deamination solid phase joint nucleic acid arbitrarily, 

d) A process which incubates deamination solid phase joint nucleic acid under alkali conditions 
that deamination nucleic acid is desulfonated by that cause, 

e) a process of washing arbitrarily deamination desulfonation solid phase joint nucleic acid ~ and 

f) A process that deamination desulfonation nucleic acid is arbitrarily eluted from solid phase 
******^ a conver ting method to an uracil base of a cytosine base in nucleic acid of the 
aforementioned (1) statement, 

(4) A process of combining a nucleic acid with solid phase, 

b) A process to which solid phase joint nucleic acid is incubated under existence of hydrogen 
sulfite ion, and the deamination of the nucleic acid is carried out by that cause, 

c) A process of washing solid phase joint nucleic acid arbitrarily, 

d) a process that deamination nucleic acid is eluted from solid phase ~ and 

e) A process which incubates deamination nucleic acid under alkali conditions that deamination 
nucleic acid is desulfonated by that cause 

a conver ti n g method to an uracil base of a cytosine base in nucleic acid of the 
aforementioned (1) statement, 

(5) aforementioned (1) - (4), wherein solid phase is the material containing silica or glass ~ 
either ~ a method of a statement, 

(6) aforementioned (1) - (5), wherein solid phase is glass fleece or glass membrane ~ either — a 
method of a statement, 

(7) aforementioned (1) - (5), wherein solid phase is a magnetic glass particle ~ either - a method 
of a statement, 

(8) A method of the aforementioned (7) statement, wherein a magnetic glass particle has an 
average diameter which are 0.5 micrometer - 5 micrometers, 

(9) A method the above (7) containing a magnetic body which has a diameter whose magnetic 
glass particle is 5-500 nm, or given in (8), 

(10) A method of the aforementioned (9) statement containing a magnetic body which has an 
average diameter whose magnetic glass particle is 23 nm, 

(11) aforementioned (7) - (10), wherein a magnetic glass particle is manufactured by a sol-gel 
method ~ either ~ a method of a statement, 

(12) Said sol-gel method. 

a) A process that a magnetic body is suspended in sol, 

b) A process of hydrolyzing this sol and covering a magnetic body by gel, 

c) a process of carrying out spray drying of the magnetic body covered by gel in a two nozzle 
spray dryer — and 

d) A process of sintering spray drying powder and forming glass for a magnetic body from wrap 
gel 

****** a m ethod of the aforementioned (11) statement, 

(13) Use of solid phase in a deamination process and/or a desulfonation process of a reaction that 
a cytosine base in nucleic acid is changed into an uracil base under existence of hydrogen sulfite 
ion, 

(14) Use of the aforementioned (13) statement which is the material in which solid phase 
contains silica or glass, 

(15) The above (13) whose solid phase is glass fleece or glass membrane, or use given in (14), 

(16) The above (13) whose solid phase is a magnetic glass particle, or use given in (14), 



(17) A kit for carrying out a hydrogensulfite reaction including a solution containing hydrogen 
sulfite ion and solid phase, 

(18) A kit of the aforementioned (17) statement which is a substance in which solid phase 
contains silica or glass, 

(19) The above (17) whose solid phase is glass fleece or glass membrane, or a kit given in (18), 

(20) In a kit the above (17) or given in (18) and a row whose solid phase is a magnetic glass 
particle 

(21) aforementioned [ for a reaction from which a cytosine base in nucleic acid is changed into 
an uracil base under existence of hydrogen sulfite ion ] (17) - (20) ~ either — use of a kit of a 
statement 

It is alike and is related. 



EFFECT OF THE INVENTION 

[Effect of the Invention] 
[0011] 

It is suitable for the small-scale laboratory which can enforce the method by this invention easily 
with hand control, therefore cannot use an idiomatic analysis apparatus. Use of the solid phase 
which can be dealt with by an idiomatic analysis apparatus, and a division magnetism glass 
particle is advantageous at the large-scale laboratory which has a lot of sample throughput. In 
this invention, since it is combined on the surface of solid phase by various interactions which 
may influence a success of a hydrogensulfite reaction, the nucleic acid can carry out a 
hydrogensulfite reaction successfully with a satisfying form. 

[Best Mode of Carrying Out the Invention] 
[0012] 

the problem discussed above ~ the cytosine base in nucleic acid ~ preferably, two or more 
cytosine bases — an uracil base ~ preferably, It is changed into two or more uracil bases, and a 5- 
methylcytosine base is not changed intentionally (a "hydrogensulfite reaction" or 
"hydrogensulfite processing"), It is solved by providing the method by which nucleic acid is 
combined with solid phase between the deamination process of a hydrogensulfite reaction, 
and/or a desulfonation process by that cause. Preferably, solid phase is glass fleece, glass 
membrane, or a magnetic glass particle. Furthermore, this invention indicates the kit containing 
the solid phase and reagent for carrying out the use and the hydrogensulfite reaction of solid 
phase in the deamination process and/or desulfonation process of a hydrogensulfite reaction. 
[0013] 

Use of the solid phase in a desulfonation process has preferably the advantage between the 
deamination process of a hydrogensulfite reaction, and/or a desulfonation process that handling 
can automate easily. For example, when using glass fleece for a deamination process and/or a 
desulfonation process, the DNA precipitation which time requires is not required, centrifugal 
separation can attain; uncombined separation easily, and the dead space of glass fleece can be 
disregarded, therefore a washing process is dramatically effective. This is advantageous when 
potential inhibitor uses hydrogensulfite processing DNA for PCR which can reduce 
susceptibility intentionally. It is suitable for the small-scale laboratory which can enforce the 



method by this invention easily with hand control, therefore cannot use an idiomatic analysis 
apparatus. Use of the solid phase which can be dealt with by an idiomatic analysis apparatus, and 
a division magnetism glass particle is advantageous at the large-scale laboratory which has a lot 
of sample throughput. In an idiomatic hydrogensulfite reaction, the denaturation conditions to 
which a hydrogensulfite can react only to the pyrimidine which does not participate in a base 
pairing are chosen. Therefore, since nucleic acid is combined on the surface of solid phase by 
various interactions which may influence a success of a hydrogensulfite reaction, it is a 
surprising thing that a hydrogensulfite reaction can be successfully carried out in a satisfying 
form by the method by this invention. 
[0014] 

A "hydrogensulfite method" [ a "hydrogensulfite reaction", "hydrogensulfite processing", or ] 
According to this invention, the becoming term, The cytosine base under existence of hydrogen 
sulfite ion and in nucleic acid and two or more cytosine bases especially are preferably changed 
into an uracil base or two or more bases, and a 5-methylcytosine base means preferably the 
reaction which is not changed intentionally. This reaction for detection of methylation cytosine is 
indicated in detail by Frommer et al. (above), Grigg, and Clark (above). The deamination process 
and the desulfonation process that a hydrogensulfite reaction may be performed separately or 
simultaneous are included (drawing 1; see Grigg and the Clark (above)). Description that a 5- 
methylcytosine base is not changed intentionally, Although it cannot eliminate that few 5- 
methylcytosine bases are changed into uracil, only the fact of a flume lie of meaning only a 
cytosine base (un-methylating) (un-methylating) changing a cytosine base exclusively is taken 
into consideration (Frommer et al., above). 
[0015] 

The method of this invention can be enforced in the combination of some of hydrogensulfite 
reactions and immobilization processes. In the first mode, while nucleic acid is combined with 
solid phase, a deamination process and a desulfonation process are performed. In therefore, the 
desirable mode of this invention 

a) The process of combining nucleic acid with solid phase, 

b) The process to which solid phase joint nucleic acid is incubated under existence of hydrogen 
sulfite ion, and the deamination of the nucleic acid is carried out by that cause, 

c) The process of washing deamination solid phase joint nucleic acid arbitrarily, 

d) The process which incubates deamination solid phase joint nucleic acid under alkali 
conditions that deamination nucleic acid is desulfonated by that cause, 

e) In the process and row which wash arbitrarily deamination desulfonation solid phase joint 
nucleic acid 

f) The process that deamination desulfonation nucleic acid is arbitrarily eluted from solid phase 
the cytosine base in ****** and nucleic acid — desirable ~ the uracil base of two or more 
cytosine bases - thereby, the conversion ("hydrogensulfite reaction") to two or more uracil bases 
and the method from which a 5-methylcytosine base is not changed intentionally are indicated 
preferably. 

[0016] 

In the 2nd mode of this invention, a desulfonation process is performed, while nucleic acid is 
combined with solid phase. In therefore, another desirable mode of this invention 

a) The process to which nucleic acid is incubated under existence of hydrogen sulfite ion, and the 
deamination of the nucleic acid is carried out by that cause, 

b) The process of combining deamination nucleic acid with solid phase, 



c) The process of washing deamination solid phase joint nucleic acid arbitrarily, 

d) The process which incubates deamination solid phase joint nucleic acid under alkali 
conditions that deamination nucleic acid is desulfonated by that cause, 

e) In the process and row which wash arbitrarily deamination desulfonation solid phase joint 
nucleic acid 

f) The process that deamination desulfonation nucleic acid is arbitrarily eluted from solid phase 
Thereby, the conversion ("hydrogensulfite reaction") to the cytosine base in ****** and nucleic 
acid, the uracil base of two or more desirable cytosine bases, and two or more desirable uracil 
bases and the method from which a 5-methylcytosine base is not changed intentionally are 
indicated. 

[0017] 

In the 3rd mode of this invention, a deamination process is performed, while nucleic acid is 
combined with solid phase. In therefore, another desirable mode of this invention 

a) The process of combining nucleic acid with solid phase, 

b) The process to which solid phase joint nucleic acid is incubated under existence of hydrogen 
sulfite ion, and the deamination of the nucleic acid is carried out by that cause, 

c) The process of washing solid phase joint nucleic acid arbitrarily, 

d) The process that deamination nucleic acid is eluted from solid phase 

e) The process which incubates deamination nucleic acid under alkali conditions that 
deamination nucleic acid is desulfonated by that cause 

Thereby, the conversion ("hydrogensulfite reaction") to the cytosine base in ****** and nucleic 
acid, the uracil base of two or more desirable cytosine bases, and two or more desirable uracil 
bases and the method from which a 5-methylcytosine base is not changed intentionally are 
indicated. 
[0018] 

The person skilled in the art knows how to carry out a hydrogensulfite reaction, by referring to 
Frommer et al. (above), Grigg, and Clark (above) which indicate the main parameters of a 
hydrogensulfite reaction, for example. It is publicly known to a person skilled in the art for the 
strange method of Grunau et al. (above) to a hydrogensulfite method to be possible. The 
incubation time to the parameter which influences deamination efficiency and DNA degradation, 
and the influence of temperature are indicated. When it summarizes, in a deamination process, 
pH is within the limits of acidity, using stabilizer like further reagent like alcohol, or hydro- 
quinoline depending on the chaotropic agent and the case depending on the buffer solution 
containing hydrogen sulfite ion, and the case. From 0.1, the concentration of a hydrogensulfite is 
6M hydrogensulfite and preferably, From 1M, are 5.5M and the concentration of the chaotropic 
agent, From 1 , are 8M and preferably by that cause, Within the limits of acidity pH using a 
guanidinium salt preferably, It is 4.5 to 6.5, and 90 ** of temperature is 90 ** from a room 
temperature (25 **) preferably from 0 **, and reaction time is 24 hours from 1 hour preferably 
24 hours, 48 hours, or more from 30 minutes. The solution in which a desulfonation process 
contains only hydroxide (for example, sodium hydroxide), for example, Or as a solution (for 
example, 38%EtOH, lOOmM NaCl, 200mM NaOH) containing ethanol, sodium chloride, and 
sodium hydroxide, An alkaline solution or buffer solution is added, and it is a room temperature 
or carries out by incubating from 5 minutes preferably for 60 minutes several minutes at an 
elevated temperature. 
[0019] 

In the mode of this invention, it is a deoxyribonucleic acid (DNA), and nucleic acid is especially 



found out by the genome of genomic DNA or nucleic acid, i.e., a living thing, and is DNA or the 
nucleic acid by which a passage is carried out to posterity as information required for survival. 
This term is used in order to distinguish from what is found out within DNA of another mold, for 
example, a plasmid. An eukaryon or prokaryotic cell nature may be sufficient as the supply 
source of nucleic acid, and a vertebrate especially mammalian, and the thing that originates in an 
animal or Homo sapiens most preferably may be preferably sufficient as it. 
[0020] 

In the mode of this invention, nucleic acid is combined with solid phase, solid phase is not 
embellished, i.e., nucleic acid is coupled directly without the compound which carries the 
combination to solid phase. Nucleic acid is combined with the non-modified surface of solid 
phase, solid phase contains a hole by that cause, and the combination to the surface also takes 
that nucleic acid may be combined with the surface in the hole of solid phase into consideration. 
The ionic exchanger which solid phase has the non-modified surface preferably in the mode by 
this invention, and can combine nucleic acid under specific conditions () [ Amersham 
Biosciences Europe and ] The material containing the hydroxyl apatite (marketed from Sigma, 
Taufkirchen, and Germany) and glass which are marketed from Freiburg and Germany, silica, 
glass, or silica may be sufficient, solid phase being embellished with another mode, namely, 
solid phase, The arrangement of the nucleic acid to the streptoavidin (it has adhered on the 
surface of solid phase) combined with the oligonucleotide or biotin sign DNA adhering to the 
surface combines nucleic acid indirectly by specific combination, using the compound which 
carries the combination to solid phase. Therefore, suitable particles are marketed from DYNAL, 
Oslo, and Norway, for example, are indicated to WO90/064045. 
[0021] 

[ "non-modified" ] The further chemical modification does not exist, i.e., the becoming term 
means not adhering to other chemical groups in covalent bond or in noncovalent bond. A "non- 
modified glass surface" [ the "non-modified surface", a "non-modified silica surface", or ] the 
becoming term, It means that other chemical groups with which the silica surface itself is 
provided as an intermediate product for nucleic acid combination which has not been combined 
have not adhered in covalent bond or in noncovalent bond by nucleic acid combining with an 
intermediate product. Therefore, nucleic acid is preferably coupled directly with the "non- 
modified surface" with a hydrogen bond and another atomic power, the example of the surface 
embellished ~ arrangement — it is the silica surface where the oligonucleotide which combines a 
nucleic acid molecule with a specific form has adhered. Another example about the embellished 
silica surface is the silica surface by which the coat was carried out by the streptoavidin 
combined with the biotinylated DNA molecule. 
[0022] 

In the specific desirable mode by this invention, solid phase, They are other substances covered 
with the material, for example, glass fiber, containing the glass or silica which has the non- 
modified (glass or silica) surface preferably or diatomaceous earth, a glass bead or particles, 
glass membrane, the magnetic glass particle, or the non-modified glass surface. Glass fleece, 
glass membrane, or a magnetic glass particle is especially preferred. This solid phase is 
indicated, for example in European patent No. 0389063 or U.S. Pat. No. 5234809. 
[0023] 

The conditions which combine DNA or nucleic acid to glass or a silica surface are fundamentally 
publicly known to a person skilled in the art. This method is indicated in detail in various 
articles. In Vogelstein, B. and Gillespie, D., and Proc. Natl. Acad. Sci. USA 76:615-619 (1979). 



For example, the method of combining the nucleic acid of agarose gel origin to polish flint glass 
is shown under existence of sodium iodide. Refining of the plasmid DNA of bacteria origin 
under existence of sodium perchlorate and on glass powder is indicated to Marko, M.A. et al., 
and Anal. Biochem. 12 1:382-387 (1982). Isolation of single strand M13 phage DNA on the glass 
fiber filter by precipitating a phage particle using acetic acid and the dissolution of the phage 
particle in a perchlorate are indicated by DE-A 3734442. The nucleic acid combined with the 
glass fiber filter is washed, and, subsequently it is eluted with methanol content Tris/EDTA 
buffer solution. The similar procedure for refining DNA from lambda phage is indicated to 
Jakobi, R. et al., and Anal. Biochem. 175: 196-201 (1988). A procedure needs separation of the 
nucleic acid from the selective binding and the impurity, for example, agarose, protein, or the 
cell residue to the glass surface of nucleic acid among KAOTORO pick salting in liquid. In order 
to separate a glass particle from impurity, particles are centrifuged or a fluid may be sampled 
through a glass fiber filter. However, that this uses the procedure for processing a lot of samples 
is a restrictive process barred. In the desirable mode of this invention, as indicated, for example 
to Alderton, R.P. et al, and Anal. Biochem.201: 166-169 (1992), and PCT GB91/00212, After 
making it precipitate by adding a salt and ethanol, nucleic acid is combined using a magnetic 
glass particle. 
[0024] 

In the very desirable mode of this invention, solid phase is a magnetic glass particle which has a 
non-modified glass surface preferably. A magnetic glass particle is a solid dispersed matter of 
the small magnetic nucleus in glass, namely, this is a glass glob in which the very small magnetic 
object is distributed. This object called a magnetic body is drawn into a magnet, i.e., Felix, 
ferromagnetism, or superparamagnetism material. Since a paramagnetism substance is not drawn 
in a very weak comb to a magnet, it is not useful, and this [ its ] is not enough for the method by 
this invention. Felix or the ferromagnetic material when especially not being front-magnetized 
yet is preferred. In this aspect of affairs, it is understood that it means that pre-magnetization 
makes the magnet to which remnant magnetization is made to increase contact, a desirable 
magnetic material ~ iron, iron oxide (FesO^, for example, magnetite, or Fe203 ~ it is gamma-Fe 
2O3 preferably. In principle, Felix of a barium ferrite, nickel, cobalt, an aluminum-nickel-Fe-Co 
alloy, or others or a ferromagnetic material can be used. It divides by this invention and the 
magnetic glass particle indicated to W096/4181 1, WO00/32762, and WOO 1/37291 is preferred. 
[0025] 

In the very desirable mode of this invention, since iron is inhibitor of the continuing 
amplification reaction, i.e., iron is enzyme inhibitor, a magnetic glass particle has low iron 
corrosion. Therefore, this is the important feature of a magnetic glass particle. Preferably, the 
iron corrosion (for 20 minutes) in water or 1M HC1 is less than 40 ppm, more preferably less 
than 20 ppm, and most preferably less than 10 ppm. In the most desirable mode of this invention, 
the magnetic glass particle is indicated to international patent application WOO 1/37291, and this 
is marketed by the MagNA Pure LC DNA isolation kit I (Roche, Mannheim, Germany). These 
particles can precipitate slowly, therefore can be advantageously used in the automated method 
by this invention. The generation is summarized below. 
[0026] 

A magnetic glass particle is a globular form substantially, and a diameter is small and contains at 
least one 500-nm magnetic body from the diameter 5. This has a surprising result in a precipitate 
moving state, and is quantified more, without the value of the half line which is a time span until 
it precipitates from the element of the capacity with specific 50% of particles, and ti/ 2 . The half- 



life about precipitate of the 3mg [/ml ] weight / capacity suspension of MGP which has a non- 
modified glass surface of this invention in the inside of isopropanol exceeds 6 minutes more 
preferably for 4 minutes for 3 minutes. However, the most desirable value about half- life exceeds 
10 minutes or 20 more minutes. Magnetic coloring matter may be sufficient as the most desirable 
magnetic body of MGP, for example. 500 nm of sizes [ 200 nm of ] of a magnetic body are 15 to 
50 nm most preferably from 10 in the nano-scale range, i.e., 5. Suitable magnetic coloring matter 
is manufactured by CERAC and is 23 nm in average diameter, And gamma-Fe 2O3 is comprised 
(BET surface 50m 2 /g, CERAC-.O. Box 1178, Milwaukee, Wisconsin 53201-1178, USA; product 
number 1-2012). The most desirable magnetic glass particle by this invention, When MGP is 
measured by a high resolution scan nature electron microscope, from 0.5 micrometer, 5 
micrometers, have a 1 to 2-micrometer particle diameter preferably, and, on the other hand, a 
magnetic body, As described above, 500 nm is further characterized from 5 according to the fact 
of having 200 nm of diameters of the range of 15 to 50 nm most preferably from 10. Therefore, 
when are measured by a high resolution scan nature electron microscope, and the diameter ratio 
to the magnetic glass particle of a magnetic coloring matter core is 1 : 10 or less, MGP is 
characterized further. Although most desirable MGP is microporosity, it has the comparatively 
large surface which is structurized highly, therefore exceeds 6-m 2 /g. desirable — a magnetic glass 
particle — 100m 2 /g from 5 — desirable — 90m 2 /g from 5 — more — desirable — 50m 2 /g from 10 — 
it has the surface area of the range of 15 to 30-m 2 /g most preferably. This can be determined by 
the Braunauer-Emett-Teller method using the device of automated marketing. Please refer to 
Braunauer, "The Absorption of Gases and Vapors" (1943), and Princeton University Press for the 
so-called argument of this method and a BET adsorption method. 
[0027] 

The magnetic glass particle used by this invention may be intrinsically provided by different 
formula indicated to WOO 1/37291. With the gestalt of a tablet, this can be preferably provided as 
suspension as powder. In the desirable mode of this invention, such suspension contains the 
magnetism glass particle (MGP) of 60mg/ml from 5. In another mode of this invention, silica 
content material is suspended to the buffer solution which may contain preferably 8 mol/1. of 
chaotropic agent by 4 to the concentration of 6 mol/1. from 2 depending on the case. A 
KAOTORO pick salt is sodium iodide, sodium perchlorate, thiocyanic acid guanidinium, 
isothiocyanic acid guanidinium, or chloride guanidinium. The chaotropic agent by this invention 
changes arrangement of a regular structure of the water of a fluid, and is arbitrary chemicals 
which have an effect which DNA or RNA combines with MGP of this invention when it exists in 
the solution in which this ** contains DNA or RNA. Another compound publicly known to a 
person skilled in the art is also possible. 
[0028] 

In the desirable mode of this invention, it is manufactured by the sol gel process indicated to 
WO01/37291, WO00/37291, and W096/4181 1, and a magnetic glass particle is especially a sol 
gel process. : 

- Process that a magnetic body is suspended in sol; 

- Process of hydro lyzing sol and covering a magnetic body with gel; 

- process; which carries out spray drying of the magnetic body covered with gel with 2 nozzle 
spraying dryer ~ and 

- Process of forming glass from the gel which sinters the powder which carried out spray drying 
and covers a magnetic body; 



[0029] 

Desirable MGP of this invention is the magnetic glass particle manufactured according to 
Example 8 of WO00/32762 which contains MIKURONA Matt Black as magnetic coloring 
matter. Most desirable MGP of this invention is manufactured according to international patent 
application WOO 1/37291, and this is provided also the MagNA Pure LC DNA isolation kit I 
(Roche, Mannheim, Germany). This is generated by the sol gel process indicated to international 
patent application WOO 1/37291 again using a magnetic body about 23 nm in diameter, or 
coloring matter (gamma-Fe 2O3 is comprised and). The product made from CERAC, CERAC :P 
.0. Box 1 178, Milwaukee, Wisconsin 53201-1 178, USA; product number 1-2012. After covering 
a magnetic body to gel, a slurry is sprayed through 2 liquid nozzles and powder is produced. A 
suitable spray drying system Nubilosa Molekularzerstoubung, . Are produced by Ladish GmbH 
& Co. KG, Konstanz, and Germany. For example, it is produced by "Labor- 
Zerstoubungstrockner (LTK type)" or Buchi AG, Uster, and Switzerland, for example, is 
produced by Mini Spray Dryer (B-191 type). 1 : 10 or less, since the diameter ratio to the glass 
shell of a magnetic nucleus is 1 : 10 to 1 : 1000 preferably, although the geometry and the number 
of the incorporated magnetic nucleus or its inert carriers do not determine the shape and the size 
of particles, it determines manufacturing conditions and the conditions under division spray 
drying. If it puts in another way, selections of the pressure between spray drying procedures, 
inlet temperature, outlet temperature, and the rate of flow are size distribution and flexibility 
which determines the shape of a glass drop, and, thereby, embellish MGP. Therefore, the nozzle 
of the spray drying system is heated, inlet temperature ~ for 120 to 500 ** - desirable - for 150 
to [ 170 ** to 230 **, or ] 230 ** -- most -- desirable -- for 190 to [ 150 ** to 200 **, or ] 210 ** 
~ or it is 200 ** or is slightly lower than it. Even if outlet temperature exceeds the boiling point 
of a solvent by the boiling point of sol, and it depending on a solvent and it is equivalent to it, it 
may be low less than 10 ** slightly. When using ethanol as a solvent, 150 ** 300 ** is 80 ** to 
110** most preferably in 70 ** from 50 **. The optimal temperature is 90 ** to 100 **. Nozzle 
pressure exceeds 3 bars and is preferably controlled by 4 to 6 bars. The fact of depending for an 
exact parameter on the spray drying system to be used will be understood by the engineer, 
however, an engineer — instruction of this invention ~ either — it can move to another spray 
drying system, and a parameter can be found out by taking the indication of this invention into 
consideration. For another setting out, the method of finding out which parameter should be 
chosen can be drawn by the formula indicated to Masters: "Spray Drying Handbook" (1991), 
John Wiley & Sons, and New York. Preferably, it will ask about the manual of a spray drying 
system, or the spray drying system manufacturer's technical service will be connected with. In 
order to optimize a yield, baking tightness or sintering temperature is high as much as possible, 
namely, should be slightly made lower than a melting range. An exact temperature is for 400 to 
1200 **, although it is dependent on glass composition. In the case of EJ glass composition 
indicated to WOO 1/37291, 770 ** of sintering temperature is about 750 ** preferably from 720 
**. When taking instruction of this invention into consideration, the technical range of an 
engineer finds out the temperature about each glass composition. Henceforth, powder may be 
heated to 200 ** for 1 hour, and it may cool to a room temperature depending on the case, and 
heats to 750 ** (baking tightness or sintering temperature) by a part for heating rate/of IK under 
nitrogen environment, and the temperature is maintained for 1 hour. Subsequently, a furnace is 
cooled to 150 ** and it heats to 200 ** again among the air for 1 hour. After cooling to a room 
temperature, it moves for brandishing powder (50 micrometers), and screens for 30 minutes. 
Bottling of the screened sample is carried out, and at 200 **, it sterilizes for 4 hours and, 



subsequently cools to 80 **. Subsequently, a glass solution is taken from oven, and sterilization 

foil covers and closes. 

[0030] 

(Preferably magnetic glass particle) The experiment procedure for combination of non-modified 
glass or the nucleic acid to a silica surface can be indicated in detail below. 8 mol/1. of the 
procedure reaches from 1 , and is preferably carried out under existence of a KAOTORO pick salt 
with a concentration of 6 mol/1. from 2. Sodium iodide, sodium perchlorate, thiocyanic acid 
guanidinium, isothiocyanic acid guanidinium, or chloride guanidinium may be sufficient as a 
KAOTORO pick salt. The chaotropic agent by this invention is arbitrary chemicals which have 
an effect which DNA (or RNA) combines with a magnetic glass particle, when arrangement of a 
regular structure of the water of a fluid is changed and this ** exists in a DNA (or RNA) content 
solution. Another publicly known biological substance also exists in a person skilled in the art. 
Another substance is also possible, enough to add the glass bead which has a non-modified glass 
surface to a mixture, and for combination arise, in order to combine the mixture of another 
biological compound depending on nucleic acid and the case — time incubation is carried out. 
The specialist usually has full knowledge of the time of an incubation process. When it differs, 
this process can be optimized by determining the quantity of the nucleic acid currently fixed to 
the surface. The incubation time for 30 minutes is suitable for nucleic acid from 10 seconds. 
Subsequently, the reagent for carrying out the process from which a hydrogensulfite reaction 
differs is added (or it may exist from before). Nucleic acid is separated from a fluid after an 
incubation or washing. When this is convenient for the nucleic acid generally combined with 
gravity or a magnetic glass particle, it can attain by separating the nucleic acid combined with 
the magnetic glass particle by applying a magnetic field. For example, a magnetic particle can be 
drawn on the wall surface of the container which performed the incubation. Subsequently, the 
fluid containing the biological compound or reaction component which was not combined with a 
magnetic particle is removable. It depends for the removal procedure of using on the mold of the 
container which performed the incubation. As a suitable process, removal of the fluid by 
pipetting or suction is mentioned. Subsequently, the mixture ("70% ethanol") or the acid washing 
solution of ethanol 70 part by volume and water 30 part by volume can wash preferably the 
material containing united nucleic acid once [ at least ] so that it may be indicated to 
WO99/40098. Although isolation from the material-list side of nucleic acid and target nucleic 
acid is not caused, the washing solution which flushes the impurity which is not desirable as 
thoroughly as possible is used. This washing process is performed by incubating the glass or 
silica which contains united nucleic acid preferably. Preferably, material is re-suspended in this 
process. It removes like the joint process which described above preferably only the washing 
solution with which it was contaminated. After the last washing process, under decompression of 
material, it can be made to be able to dry easily or a fluid can be evaporated. The head end 
process using acetone may be carried out. 
[0031] 

In the mode of this invention, nucleic acid is got from a biological sample by the solid phase and 
person skilled in the art of this invention using a publicly known method. A biological sample 
The cell from a multicellular organism (for example, Homo sapiens and an animal cell) (for 
example, leucocytes), And low [ activity ] and a high-polymer-chemistry compound (for 
example, hapten, an antigen, an antibody and nucleic acid, plasma, cerebrospinal fluid, 
expectoration, facilities, a biopsy specimen, bone marrow, a mouthwash, a blood serum, an 
organization, urine, or its mixture) are included immunologically. In the desirable mode of this 



invention, a biological sample is a fluid of Homo sapiens or moving object origin. Preferably, a 
biological sample is blood, plasma, a blood serum, or urine. Plasma is EDTA treatment, heparin 
processing, or the plasma that carried out citric treatment preferably. The biological sample 
containing nucleic acid is dissolved and the mixture of the biological compound containing the 
ingredient of nucleic acid and others is made. Publicly known to an engineer, the procedure of 
dissolving a biological sample is intrinsically chemical, enzymatic, or physical, and is acquired. 
The combination of these procedures is applicable similarly. For example, the dissolution may be 
carried out using an ultrasonic wave, high voltage, shearing force, alkali, a surface-active agent, 
a KAOTORO pick physiological saline solution, protease, or lipase. About the dissolution 
procedure for obtaining, nucleic acid detailed reference, Sambrook et al.; Molecular Clonig, A 
Laboratory Manual, The 2nd edition, Cold Spring Harbor Laboratory Press, It is made by Cold 
Spring Harbor, NY and Ausubel;Current Protocols in Molecular Biology 1987, J. Wiley and 
Sons, and NY. Subsequently, nucleic acid is isolated from a dissolution mixture using the 
method and solid phase of this invention, ranks second, and the method of this invention, i.e., 
hydrogensulfite processing of this invention, may be presented with it. Using the chaotropic 
agent again, a cell is dissolved and a mixture is prepared between nucleic acid and other 
biological substances (for example, refer to Sambrook et al. (1989) and EP0389063). Then, the 
material containing glass or silica is added and the refining effects are acquired from the action 
which DNA or RNA combines with the material which has a glass surface under these 
conditions, i.e., existence of the chaotropic agent of specific concentration and a more high- 
concentration organic solvent, or acid conditions. Therefore, the nucleic acid in which this 
invention was isolated from the mixture of nucleic acid and other biological substances also in 
consideration of the combination of a melting process and a hydrogensulfite reaction again, 
Hydrogensulfite processing is presented directly and, thereby, nucleic acid is combined by solid 
phase in a deamination process and/or a desulfonation process. In details, more the cytosine base 
in nucleic acid, and two or more desirable cytosine bases An uracil base, Change into two or 
more desirable uracil bases, it is provided by the method (a "hydrogensulfite reaction" or 
"hydrogensulfite processing") from which a 5-methylcytosine base is not changed intentionally 
preferably by that cause, and by that cause, By combining with solid phase and the material 
which contains glass or silica preferably, nucleic acid is isolated from the mixture containing 
nucleic acid and a biological compound, and is combined with solid phase between the 
deamination process of a hydrogensulfite reaction, and/or a desulfonation process, further in 
detail, nucleic acid is isolated from the mixture of nucleic acid and other biological compounds, 
and the method combined with solid phase between the deamination process of a hydrogensulfite 
reaction and/or the desulfonation process is provided ~ namely 

a) Process of providing the mixture of nucleic acid and other biological compounds; 

b) Process of combining nucleic acid with solid phase, and removing other biological compounds 
arbitrarily, and washing solid phase joint nucleic acid arbitrarily; 

c) Process to which solid phase joint nucleic acid is incubated under existence of hydrogen 
sulfite ion, and the deamination of the nucleic acid is carried out by that cause; 

d) Process of washing the solid phase joint nucleic acid by which deamination was carried out 
arbitrarily; 

e) Process that the nucleic acid by which incubated the solid phase joint nucleic acid by which 
deamination was carried out, and deamination was carried out by that cause under alkali 
conditions is desulfonated; 

f) The process of deamination being arbitrarily carried out and washing the desulfonated solid 



phase joint nucleic acid; in a row 

g) The process that deamination is arbitrarily carried out and the desulfonated nucleic acid is 
eluted from solid phase 

The method (a "hydrogensulfite reaction" or "hydrogensulfite processing") which changes the 
cytosine base in an implication and nucleic acid and two or more desirable cytosine bases into an 
uracil base and two or more desirable uracil bases and from which a 5-methylcytosine base is not 
changed intentionally preferably by that cause is provided. 
[0032] 

in another mode, nucleic acid is isolated from the mixture of nucleic acid and other biological 
compounds, and the method combined with solid phase between the desulfonation processes of a 
hydrogensulfite reaction is provided — namely 

a) Process of providing the mixture of nucleic acid and other biological compounds; 

b) Process that combines nucleic acid with solid phase, removes other biological compounds 
arbitrarily, and wash solid phase joint nucleic acid arbitrarily, and nucleic acid is eluted from 
solid phase; 

c) Process to which the nucleic acid in which it was eluted is incubated under existence of 
hydrogen sulfite ion, and the deamination of the nucleic acid is carried out by that cause; 

d) Process of combining with solid phase the nucleic acid by which deamination was carried out; 

e) Process of washing the solid phase joint nucleic acid by which deamination was carried out 
arbitrarily; 

f) Process that the nucleic acid by which incubated the solid phase joint nucleic acid by which 
deamination was carried out, and deamination was carried out by that cause under alkali 
conditions is desulfonated; 

g) The process of deamination being arbitrarily carried out and washing the desulfonated solid 
phase joint nucleic acid; in a row 

h) Process that deamination is arbitrarily carried out and the desulfonated nucleic acid is eluted 
from solid phase; 

The method (a "hydrogensulfite reaction" or "hydrogensulfite processing") which changes the 
cytosine base in an implication and nucleic acid and two or more desirable cytosine bases into an 
uracil base and two or more desirable uracil bases and from which a 5-methylcytosine base is not 
changed intentionally preferably by that cause is provided. 
[0033] 

in another mode of this invention, nucleic acid is isolated from the mixture of nucleic acid and 
other biological compounds, and the method combined with solid phase between the 
deamination processes of a hydrogensulfite reaction is provided — namely 

a) Process of providing the mixture of nucleic acid and other biological compounds; 

b) Process of combining nucleic acid with solid phase, and removing other biological compounds 
arbitrarily, and washing solid phase joint nucleic acid arbitrarily; 

c) Process to which solid phase joint nucleic acid is incubated under existence of hydrogen 
sulfite ion, and the deamination of the nucleic acid is carried out by that cause; 

d) Process of washing solid phase joint nucleic acid arbitrarily; 

e) Process that the nucleic acid by which deamination was carried out is eluted from solid phase; 

f) Process that the nucleic acid by which incubated the nucleic acid by which deamination was 
carried out and deamination was carried out by that cause under alkali conditions is desulfonated; 
The cytosine base in an implication and nucleic acid and two or more desirable cytosine bases 
are changed into an uracil base and two or more desirable uracil bases, and, thereby, the method 



(a "hydrogensulfite reaction" or "hydrogensulfite processing") from which a 5-methylcytosine 

base is not changed intentionally is provided preferably. 

[0034] 

The desirable method of this invention includes the process that joint nucleic acid is further 
eluted from solid phase. Subsequently, this nucleic acid may be amplified, for example. In order 
to be eluted, the material containing glass (it has a non-modified silica surface) or silica is re- 
suspended in the solution which does not contain the chaotropic agent and/or an organic solvent 
at all, or contains only the amount of low. Or suspension may be diluted with the solution which 
does not contain the chaotropic agent and/or an organic solvent at all, or contains only the 
amount of low. The buffer solution of this characteristic is publicly known from DE3 724442, 
and Jakobi et al. (above). The elution buffer with a low salt content is buffer solution which 
especially has a content of less than 0.2 mol/1. In an especially desirable mode, an elution buffer 
contains a Tris substance and the Tris buffer solution which has pH especially exceeding about 7 
or 7 for the purpose of a buffer. In another specific mode, an elution buffer is demineralized 
water. The solution containing nucleic acid is ready for being used for an amplification reaction 
here, after solid phase is removed. Therefore, nucleic acid is moved to the new reaction tube 
containing all the reagents required for amplification. Arbitrarily, the solution containing all the 
reagents required for amplification is added by the suspension of solid phase and discharge 
nucleic acid. In another mode, the solution containing all the reagents required for amplification 
is added without an elution process to the suspension of solid phase and joint nucleic acid, and, 
thereby, amplification of the nucleic acid on solid phase is carried out. 
[0035] 

According to this invention, for washing and a joint process preferably, the bottom of the 
conditions in which the method in molecular biology and the fluid which especially fitted the 
deoxyribonucleic acid (DNA) or the ribonucleic acid (RNA) refining method are used that these 
methods are specific - the solid phase of these substances - especially ~ silica or a glass surface 
~ further especially the combination to a magnetic glass particle is used. A desirable fluid 
contains the arbitrary mixtures of alcohol and/or ketone or it, and water. As alcohol used for this 
invention, the 1st class, the 2nd class, or tertiary alcohol of general formula R-OH (R means 
general formula-(-CH 2 ) n -CH 3 (n>=0) among a formula) is mentioned preferably. However, 
when suitable for the molecular biological purpose, other alcohol, for example, glycerol, may be 
used. Especially a suitable thing is a mixture of alcohols, isopropanol, ethanol or it, and water, 
and is a mixture of isopropanol 80 part by volume and water 20 part by volume preferably. In 
another mode of this invention, a fluid contains ketone, for example, acetone. Suitable buffer 
solution solution is used. A buffer solution system suitable for the molecular biological purpose 
Sambrook, J. et al. "Molecular Clonig and A Laboratory Manual (1989)", J. It can find out in the 
volume Sambrook, E.F. Fritsch, and on T. Maniatis, Cold Spring Harbor Laboratory Press, Cold 
Spring Harbor, and NY. A desirable buffer solution substance is Tris-hydroxymethylamine 
(TRIS), phosphate, and N-(2-hydroxy ethyl) piperazine N'- (2-ethane sulfonic acid) (HEPES), its 
salt, or other suitable substances. The substance to which the ionic strength of a solution is 
changed, for example, NaCl, KC1, CaCb, a metallic cation complexing agent (EDTA), for 
example, ethylenediaminetetraacetic acid, or its salt may exist. 
[0036] 

In the desirable mode of this invention, nucleic acid is amplified by polymerase chain reaction 
(PCR;EP0201 184, EP-A-0 200362, U.S. Pat. No. 4683202). an amplification method - again - 
a ligase chain reaction (LCR, Wu, D.Y. and Wallace, and R.B..) Genomics 4:560-569 (1989) and 



Barany, F., Proc -- a .Natl. Acad. Sci. USA 88:189-193(1991); polymerase ligase chain reaction 
(Barany and F..) PCR Methods Appl.l :5-16(1991); gap LCR (PCT patent publication number 
WO90/01069); A restoration chain reaction (European patent publication number EP439182A2), 
3SRs (Kwoh, D.Y. et al., Proc. Natl. Acad. Sci. USA 86:1 173-1 177(1989);Guatelli, J.C. et al..) 
Proc. Natl. Acad. Sci. USA87:1874-1878 (1990) ;P CT patent publication number WO92/0880A, 
and NASBA (U.S. Pat. No. 5130238) may be sufficient. Chain substitution amplification (SDA), 
transfer medium amplification (TMA), and Qbeta-amplification (about an outline) For example, 
Whelen, A.C. and Persing, D.H., There is Annu.Rev.Microbiol.50:349-373(1996);Abramson, 
R.D. and Myers, T.W., and Curr.Opin.Biotechnol.4:41 -47 (1993) reference. . Especially the 
amplification method of desirable this invention is indicated by U.S. Pat. No. 5786146. It is the 
methylation specific PCR method (MSP) which combined hydrogensulfite processing and allele 
specific PCR (for example, refer to U.S. Pat. No. 5137806, U.S. Pat. No. 5595890, and U.S. Pat. 
No. 5639611). 
[0037] 

In a desirable mode, a method becomes unable to include the process of detecting the nucleic 
acid amplified further. It is publicly known to a person skilled in the art, and For 
example, ;Molecular Clonig, Sambrook et al., Cold Spring Harbor University Press (1989), The 
volume Lottspeich and Zorbas, and on "Bioanalytik" L.a.Zorbas, Spectrum Akademischer 
Verlag, Heidelberg, Berlin, Germany, Or Ausubel, F. et al., "Current Protocols in Molecular 
Biology" (1994)", F. Ausubel, R.Brent, and K — the nucleic acid amplified by the standard 
analytical method indicated to the volume on R.E., Wiley & Sons Verlag, and New York can be 
determined or detected. Before detecting target nucleic acid, another purification process, for 
example, a precipitation process, is. As a non- limiting example, it intercalates in a detecting 
method at double stranded DNA, and a specific color like the ethidium bromide to which the 
subsequent fluorescence is changed may be made to combine or intercalate. It can dissociate 
with an electrophoresis method and the refined nucleic acid can also be visualized after that, after 
carrying out restriction digestion arbitrarily. There is also assay of the probe base using the 
hybridization of an oligonucleotide to a specific sequence and detection of the hybrid following 
it. Sequencing of the target nucleic acid can also be carried out to a person skilled in the art after 
another publicly known process. It applies to the silicon chip with which the specific probe has 
combined various nucleic acid sequences with the option, and a signal is generated when a 
complementary sequence joins together. 
[0038] 

In the especially desirable mode of this invention, nucleic acid is detected by measuring the 
fluorescence intensity under amplification. This method needs to carry out monitor observation 
of the fluorescence in real time. Especially the desirable method of using amplification and 
detection simultaneously by measuring fluorescence intensity, It is the TaqMan (registered 
trademark) method indicated by WO92/02638 and corresponding U.S. Pat. No. 5,210,015, U.S. 
Pat. No. 5,804,375, and U.S. Pat. No. 5,487,972. This method generates a signal using the 
exonuclease activity of polymerase. Although arrangement complementary to the 2nd field of the 
oligonucleotide containing arrangement complementary to the field of target nucleic acid and the 
same target-nucleic-acid chain in detail is contained, The sign oligonucleotide and sample which 
do not include the nucleic acid sequence defined by the 1st oligonucleotide are contacted, Under 
hybridization conditions, detect nucleic acid by a method including producing the mixture of a 
double strand, and here a double strand, The target nucleic acid which is carrying out annealing 
to the 1st oligonucleotide and sign oligonucleotide so that the three-dash terminal of the 1st 



oligonucleotide may adjoin the five prime end of a sign oligonucleotide is included. 
Subsequently, under sufficient conditions to permit 3' nuclease activity from 5' of polymerase, 
this mixture is processed by the mold dependency nucleic acid polymerase which has 3' nuclease 
activity, the oligonucleotide by which annealing was carried out and the sign was carried out is 
cut from 5', and sign fragmentation is separated. The signal by which it was generated by 
hydrolysis of the sign oligonucleotide is detected and/or measured. The necessity for the reaction 
complex combined with solid phase which is formed of TaqMan (registered trademark) art and 
becomes detectable is eliminated. More generally the amplification and/or the detection reaction 
of a method by this invention are homogeneous solution phase assay. A still more desirable 
method is a form used with a LightCycler (registered trademark) device (for example, refer to 
U.S. Pat. No. 6174670). or [ that especially desirable one is accompanied by the methylation 
specific primers under hydrogensulfite processing and existence of a methylation specific probe ] 
~ or it is use of the amplification by which it is not accompanied, and the real-time fluorescence 
detection indicated to U.S. Pat. No. 6331393. 
[0039] 

In the desirable mode of this invention, a method is automated, namely, an automatable method 
which is indicated for example, to W099/16781 is enforced. An automatable method means 
being suitable for carrying out by the device or machinery which there is [ almost or ] no external 
control or influence of the method according [ a process ] to Homo sapiens, and can operate. The 
automated method means carrying out by the device or machinery which there is [ almost or ] no 
external control or influence of an automatable method according [ a process ] to Homo sapiens, 
and can operate. For example, only the preliminary process of a method must be performed by 
hand control, a storage container must be filled up with and arranged and operation of another 
publicly known process, for example, a control computer, must be given to selection and the 
person skilled in the art of a sample by Homo sapiens. A device or the machinery can add a fluid 
on an automatic target, can mix a sample, or can carry out an incubation process at specific 
temperature. Typically, this machinery or device is a robot controlled by the computer which 
executes the program as which a single process and command are specified. In the desirable 
mode of this invention, the method automated with the high-speed extensive processing form 
with which a method is a high-speed extensive processing form, namely, a method and the 
machinery to be used, or a device means being optimized about a lot of samples for a short time 
is performed. 
[0040] 

In the diagnosis about Homo sapiens or the existence of a still more specific methylation pattern 
for the organization from a moving object, or screening of a fluid since it is living thing analysis 
for diagnostic analysis, the method by this invention is used preferably. The speed, accuracy, or 
susceptibility of detection like the methylation part in nucleic acid is reinforced using the method 
by this invention. 
[0041] 

In a desirable mode, under existence of hydrogen sulfite ion, preferably, this invention 
intentionally, a 5-methylcytosine base without being changed, The cytosine base in nucleic acid 
and two or more desirable cytosine bases are related with use of the solid phase in the 
deamination and/or desulfonation process of a reaction ("hydrogensulfite reaction") which are 
changed into an uracil base and two or more desirable uracil bases. In a desirable mode, under 
existence of hydrogen sulfite ion, preferably, this invention intentionally, a 5-methylcytosine 
base without being changed, The cytosine base in nucleic acid and two or more desirable 



cytosine bases are related with use of the solid phase in the deamination and/or desulfonation 
process of a reaction ("hydrogensulfite reaction") which are changed into an uracil base and two 
or more desirable uracil bases. Furthermore it divides, and this combines nucleic acid between 
the deamination of a hydrogensulfite reaction, and/or a desulfonation process using solid phase, 
namely, it means that nucleic acid is combined with solid phase between the deamination of a 
hydrogensulfite reaction, and/or a desulfonation process. Preferably, solid phase is a substance 
containing silica or glass. Solid phase is glass fleece or glass membrane most preferably. In the 
most desirable mode, solid phase is a magnetic glass particle. 
[0042] 

In another desirable mode, this invention relates to the kit for carrying out the hydrogensulfite 
reaction containing a solution including hydrogen sulfite ion and solid phase. In a desirable 
mode, solid phase is a substance containing silica or glass. In a more desirable mode, solid phase 
is glass fleece or glass membrane. In the most desirable mode, solid phase is a magnetic glass 
particle. In another mode of this invention, the kit which comprises the part containing the stock 
solution containing the magnetic glass particle by this invention or its suspended solid is 
provided. The plastic in which this publicly known kit may be further used between 
hydrogensulfite procedures by a technical field, For example, the reaction tube manufactured by 
the microtiter plate or Eppendorf of a 96 or 384 well form, Hamburg, and Germany is included. 
A kit may come further to contain solid phase and the washing solution which especially fitted 
the washing process of glass fleece, a film, or a magnetic glass particle. A washing solution is 
provided as a stock solution which must often be diluted before use. A kit may come to contain 
the solution, the buffer (for example, TE, lOmM Tris, ImM EDTA, pH 8.0), or the pure water 
for DNA or RNA further combined with the eluting agent, i.e., solid phase, being eluted. 
Another reagent containing a buffer suitable for use by this invention may exist. Preferably, 
under existence of hydrogen sulfite ion, the kit by this invention is used for the reaction from 
which the cytosine base in nucleic acid and two or more desirable cytosine bases are changed 
into an uracil base and two or more desirable uracil bases without changing a 5-methylcytosine 
base intentionally. 
[0043] 

The following examples, reference, and a drawing are provided in order to help an understanding 
of the true range shown by the claim of attachment of this invention. It is understood that it can 
embellish for the shown procedure, without deviating from the pneuma of this invention. 



EXAMPLE 

[Example] 
[0044] 

1.1 EXAMPLE 

1. Example 1 : establishment of LC-PCR specific to hydrogensulfite processing DNA 
1.1 Generalities 

A hydrogensulfite reaction acts and the fact of changing non-methylating cytosine into uracil, . 
Polymerase chain reaction proves and non-methylating cytosine uses a specific primer for the 
field of the nucleic acid sequence changed into uracil here. That is, the adenine base of the 
primer faces uracil which is a hydrogensulfite resultant from non-methylating cytosine. Since 
there is cytosine which does not carry out an association to the adenine base of a primer in 



imperfect conversion, a primer cannot be hybridized to this field. This has the effect that PCR 

output is acquired. 

[0045] 

How to have been improved for carrying out quick polymerase chain reaction is indicated by 
U.S. Pat. No. 6,174,670, and is used with a LightCycler (registered trademark) device (Roche, 
Mannheim, Germany), this method ~ two sign probes ~ amplification — it can approach to the 
neighborhood with an anaclitic form, and two signs can perform fluorescent energy transfer 
(FRET) now. The quantity of the amplification thing by it is correlated with the intensity of the 
radiated light of specific wavelength, therefore, the thing (for example, — being related with the 
overall-length arrangement and the promotor of this gene ~ array number: 1 and U.S. Pat. No. 
5552277.) for which the promoterregion of a glutathione S-transferase pi gene is analyzed using 
a suitable probe and primer the Genbank deposition number M24485 and Morrow et al, and 
Gene75:3-1 1 (1989) — reference ~ it can be analyzed whether perfect conversion of non- 
methylating cytosine is obtained using this specific PCR method. However, the person skilled in 
the art knows that an option can be used like this evaluation. It seems that fluorometry is 
normalized by breaking by the first fluorometry obtained in the cycle in early stages of a 
reaction, i.e., background fluorescence, and the fluorometry between cycles is relatively constant 
on the other hand. The number of cycles chosen as the first fluorometry is the same about all the 
reactions compared, and it is shown that all the measurement increases relatively to the same 
reaction cycle. In the initial cycle of polymerase chain reaction amplification, the number of 
target molecules Geometric equation :Ni=Nox(l+E) \ The number of target molecules in the 
starting point of No= reaction, the number of target molecules at the time of completion of the 
cycle of eye nickel=i watch, and E= amplification efficiency (0=<E=<1) can indicate here. The 
number of cycles required to reach a specific threshold (Ct value or a crossing) is in inverse 
proportion to the logarithm of (1+E) between the genome growth phases of this amplification. 
Therefore, Ct value shows the measure of the reaction efficiency which enables comparison 
during a reaction. The fall of Ct value which means that a reaction reaches a threshold in fewer 
cycles shows increase of reaction efficiency. Since monitor observation of the increase of 
amplification products is carried out by measuring increase of the fluorescence under reaction, 
C T is defined by this specification as the number of amplification cycles carried out by the time 
fluorescence exceeded arbitrary fluorescence levels (AFL). Although AFL was chosen near the 
fluorescent group bottom level, the range of change of the measured random fluorescence was 
exceeded, and the reaction moving state was measured between the geometric growth phases of 
amplification. Accumulation of the amplification products in a second-half cycle prevents a 
reaction, and actually leads it to a reaction plateau. AFL 1.5 was chosen for the overall reaction. 
PCR amplification consists of a separate cycle, and typically, in one cycle, from less than AFL, 
the fluorescence measured by carrying out fluorometry once per cycle is boiled more highly than 
AFL, and increases. In order to improve measuring accuracy, on these specifications, the "exact" 
number of cycles which reaches the AFL threshold called C T value or a crossing was computed 
by interpolating the fluorometry between cycles. 
[0046] 

1 .2 General method 

It is proved that the following experiments can use indicated PCR in the indicated LightCycler 
(registered trademark) device as evaluation methods of hydrogensulfite processing DNA. With 
the designed primer / probe combination, a positive result is obtained only by DNA after 
hydrogensulfite treatment. Using the same mold concentration (per PCR 20ng and lng), it was 



parallel and hydrogensulfite processing DNA (in this case, hydrogensulfite DNA was processed 
according to the protocol indicated in the Example 2) and unsettled DNA were amplified. 
[0047] 

1.3 PCR analysis in LightCycler (registered trademark) device 

1.3.1 Presentation of master mix 

LS FastStart DNA Master HybridizationProbe lx, 2mM MgCl 2 and 0.5microM A forward 
primer and 0.5microM A reverse primer, a 250nM donor probe, and 250nM Acceptor probe and 
mold lOmul, total PCR capacity 20microl. 
[0048] 

1.3.2 PCR conditions 
Denaturation 10 minutes/95 ** 
55 cycles 95 **/10 seconds 

65 **/10 seconds - signal acquisition 

72 **/10 seconds Ramp time 20 **/second 

[0049] 

1.4 Result 
[Table 1] 
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[0050] 

A result shows the crossing only about DNA which carried out hydrogensulfite processing. 
Therefore, this PCR is suitable for evaluating a hydrogensulfite method. If it is guaranteed to a 
person skilled in the art that a primer / probe combination does not react to DNA before 
hydrogensulfite processing, it is clear to him whether which PCR is used as evaluation methods. 
[0051] 

2. Example 2 : hydrogensulfite reaction using magnetic glass particle (MGP) 

2.1.1 Denaturation of DNA 

Methylated DNA () [ Intergen and ] Serologicals Corporation, Norcross, GA, and USA ~ 
offer;Cat S 7821 dilution (it spiked in the 30ng and 6 ng/hDNA lOOOng background — ) [ and ] 
Roche catalog number 1691 1 12; ten duplicate lOOmicrol and 2M NaOH 12microl are mixed per 
concentration, and it incubates for 15 minutes at 37 **. 
[0052] 

2.1.2 Deamination of DNA 

Denatured DNA The mixture of the 1 12microl is carried out to 200micro of hydrogensulfite 
reagents (2.5M sodium hydrogen sulfite and 125mM hydroquinone, pH 5.0) 1, and it incubates at 
50 ** for 16 hours. 
[0053] 

2.2 Processing using MGP 

deamination DNA 3 12microl ~ a binding buffer (the MagNaPure DNA isolation kit I.) It 
incubates for 15 minutes at a room temperature, mixing with Roche catalog number 
3003990600microl and 75micro of magnetic glass particle solutions (MagNaPure DNA isolation 
kit I) 1, and stirring continuously. Then, it is a magnetic glass particle 70% It washes 3 times by 1 
ml of ethanol. What is not combined with a magnetic separator (Roche catalog number 1641794) 
is separated. Then, it incubates for 10 minutes at a room temperature, desulfonating by adding 
EtOH/20mM NaOH 250microl to DNA combined with MGP 90%, and mixing; mixture. It is 
MGP after that 90% It washes twice by ethanol. In order to remove the remainder of ethanol, 
MGP was heated at 15 minutes/60 ** in the thermostat mixer which opened the lid. Then, DNA 
is eluted by lOmM Tris/O.lmM EDTA pH7.5(15-minute/60 **)50microl. Eluted DNA lOmicrol 
is used by the next PCR analysis. 
[0054] 

2.3 Hydrogensulfite processing using Intergen kit 

Methylated DNA () [ Intergen and ] It is an Intergen CpGenome DNA modification kit () about 
offer; catalog number S7821 30ng and 6ng from Serologicals Corporation, Norcross, GA, and 
USA. [ Intergen and ] In accordance with the method indicated to package insertion of the offer; 
catalog number S7820, it processed from Serologicals Corporation, Norcross, GA, and USA (per 
concentration ten duplicates). Eluted DNA lOmicrol is used for the next PCR analysis. 
[0055] 

2.4 Detection of DNA which carried out hydrogensulfite processing using specific PCR in 
LightCycler (registered trademark) device (hype robe form) 

2.4.1 Presentation of master mix 

LightCycler (registered trademark) FastStart DNA Master HybridizationProbe lx 
(Roche2239272), 2mM MgCb and 0.5microM A forward primer and 0.5microM A reverse 
primer and 250nM A donor probe and 250nM Acceptor probe and mold lOmul, total PCR 
capacity 20microl. 
[0056] 



2.4.2 PCR conditions 
Denaturation 10 minutes/95 ** 
55 cycles 95 **/10 seconds 

65 **/10 seconds - signal acquisition 

72 **/10 seconds Ramp time 20 **/second 

It was parallel and the sample from MGP hydrogensulfite processing and Intergen 
hydrogensulfite processing was made to act in the same operation of a LightCycler (registered 
trademark) device. 
[0057] 

2.4.3 Result 
[Table 2] 
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[0058] 

d value or the crossing computed between real-time PCR is almost the same about both used 

hydrogensulfite methods, namely, its performance of a method is the same. 

[0059] 

3. Automation hydrogensulfite reaction using example 3:MGP 
3.1 Performance of hydrogensulfite reaction 

3.1.1 Denaturation of DNA 

Methylated DNA (it is offer; catalog number S7821 from Intergen, Serologicals Corporation, 
Norcross, GA, and USA) dilution (50ng / assay) 20microl, Poly (dA) solution (concentration 

250ng/mul) 4microl and 2M NaOH 2.6microl are mixed, and it incubates for 10 minutes at 37 

** 

[0060] 

3.1.2 Deamination of DNA 

Denatured DNA 26microl is mixed with 220micro of hydrogensulfite reagents (2.5M sodium 
hydrogen sulfite and 125mM hydroquinone, pH 5.0) 1, and it incubates at 50 ** for 4 hours. 
[0061] 

3. 1 .3 Automation processing using MagNaPure LC device 

deamination DNA 250microl ~ a binding buffer (the MagNaPure DNA isolation kit I.) Roche, 
Mannheim, Germany600microl, and a magnetic glass particle solution (the MagNaPure DNA 
isolation kit I.) It incubates for 15 minutes at a room temperature, mixing with Roche, 
Mannheim, and Germany75microl, and stirring continuously. Then, it is a magnetic glass particle 
70% It washes 3 times by 1 ml of ethanol. Then, it incubates for 10 minutes at a room 
temperature, desulfonating by adding EtOH/20mM NaOH 250microl to DNA combined with 
MGP 90%, and mixing; mixture. It is MGP after that 90% It washes twice by ethanol and is 
eluted by lOmM Tris/O.lmM EDTA pH7.5(7-minute/80 **)50microl. 
[0062] 

3.1 .4 Detection of DNA by using specific PCR in LightCycler (registered trademark) device 
(hype robe form) which carried out hydrogensulfite processing 

3 . 1 .4. 1 Presentation of master mix 

LightCycler (registered trademark) FastStart DNA Master HybridizationProbe lx, 2mM MgCb 
and 0.5microM A forward primer and 0.5microM A reverse primer and 250nM A donor probe 
and 250nM Acceptor probe and mold 5mul, total PCR capacity 20microl. 
[0063] 

3.1.4.2 PCR conditions 
Denaturation 10 minutes/95 ** 
55 cycles 95 **/10 seconds 

65 **/10 seconds - signal acquisition 

72 **/10 seconds 20 **/second ramp time 

[0064] 

3.1.4.3 Result 
[Table 3] 
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[0065] 

The result shows the crossing about each used concentration. This means that the automated 

hydrogensulfite processing was successful. 

[0066] 

4. Example 4 : performance of hydrogensulfite reaction using glass fleece 

4.1 Denaturation of DNA 

the methylated DNA (it is offer; catalog number S7821 from Intergen, Serologicals Corporation, 
Norcross, GA, and USA) dilution (30ng and 6 -) [ ng,/and ] lOOmicro of ten duplicates 1 per 
each concentration are mixed with 2M NaOH 12microl, and it incubates for 15 minutes at 37 **. 
[0067] 

4.2 Deamination of DNA 

Denatured DNA It incubates at 16 hours/50 **, mixing 1 12microl continuously with 200micro of 
hydrogensulfite reagents (2.5M sodium hydrogen sulfite and 125mM hydroquinone, pH 5.0) 1. 
[0068] 

4.3 Processing of DNA in high pure PCR mold preparation kits (Roche catalog number 
1796828) by which deamination was carried out 

- Mix deamination DNA312microl with binding buffer 200microl from a kit, and isopropanol 
lOOmicrol, and carry out pipetting to the column accompanied by glass fleece. Subsequently, a 
column is centrifuged with the Eppendorf table top centrifuge (1 minute/8000rpm). 

- They are after that and a column 80% It washes 3 times respectively by ethanol 500microl 
(centrifugal separation 10 seconds/, 12000rpm). 

- Add 250micro of reagents (38% ethanol / lOOmM NaCl/200mM NaOH) 1 to a column for 
desulfonation. After the incubation of 5 minute / room temperature, centrifugal separation 1 
minute/, 800rpm. 

- They are after that and a column 80% It washes twice respectively by ethanol 500microl 
(centrifugal separation 10 seconds/, 12000rpm). 



- DNA united by finally adding elution (70 **) buffer (lOmM Tris/O.lmM EDTA pH7.5) 
50microl warmed beforehand is eluted, and they are centrifugal separation 1 minute/, and 
800rpm. 
[0069] 

4.4 Detection of DNA by using specific PCR in LightCycler (registered trademark) device (hype 
robe form) which carried out hydrogensulfite processing 

4.4.1 Presentation of master mix 

LightCycler (registered trademark) FastStart DNA Master HybridizationProbe lx (Roche 
2239272), 2mM MgCb and 0.5microM A forward primer and 0.5microM A reverse primer and 
250nM A donor probe and 250nM Acceptor probe and mold lOmul, total PCR capacity 
20microl. 
[0070] 

4.4.2 PCR conditions 
Denaturation 10 minutes/95 ** 
55 cycles 95 **/10 seconds 

65 **/10 seconds - signal acquisition 

72 **/10 seconds 20 **/second ramp time 

[0071] 

4.4.3 Result 
[Table 4] 
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[0072] 

The result shows the crossing about each used concentration. This means that the hydrogensulfite 

processing which uses glass fleece was successful. 

[0073] 



5. Example 5 : performance of hydrogensulfite reaction in glass fleece solid phase 

5.1 Combination to glass fleece of DNA 

DNA (hDNA(Roche) lmicrog and methylation DNA ()) [ Intergen and ] Serologicals 
Corporation, Norcross, GA, and USA — offer; lOOmicro of mixtures 1 of catalog number S7821 
lOOng ~ a binding buffer (a high pure PCR mold preparation kit.) A mixture is carried out to 
Roche catalog number 1796828200microl and isopropanol lOOmicrol. Pipetting of the mixture is 
carried out to the column from a kit. Subsequently, a column is centrifuged with the Eppendorf 
table top centrifuge (1 minute/8000rpm). The washing buffer from a kit washes fleece twice 
(500microper washing process 1). 
[0074] 

5.2 Denaturation of DNA combined with glass fleece 

Pipetting of EtOH/lOOmM NaOH/the 200mM NaCl 200microl is carried out to glass fleece 38%, 
and it is made to denaturalize by incubating for [ both ] 10 minutes at a room temperature. 
[0075] 

Fleece is washed once by washing buffer 500mul from a kit after that. 
[0076] 

5.3 Deamination of DNA combined with glass fleece 

Pipetting of 200micro of the deamination solutions (6.25M urea / 2M sodium hydrogen sulfite 
/pH5.0) 1 is carried out to fleece accompanied by DNA, and it incubates at 50 ** during a water 
bath continuously for 16 hours. 
[0077] 

a deamination reagent is removed after that and the washing buffers in 500micro of each 1 from a 

kit wash fleece twice. 

[0078] 

5.4 Desulfonation of DNA which was combined with glass fleece and by which deamination was 
carried out 

250micro of reagents (90% ethanol / 20mM NaOH) 1 are added to a column for desulfonation. A 
column is centrifuged at 1 minute/8000rpm after the incubation of 15 minute / room temperature. 
Then, it is a column respectively 80% It washes twice by ethanol 500microl (10 
seconds/ 12000rpm centrifugal separation). 
[0079] 

5.5 Elution of DNA 

DNA united by finally adding elution (70 **) buffer (lOmM Tris/O.lmM EDTA pH7.5) 
50microl warmed beforehand is eluted, and they are centrifugal separation 1 minute/, and 
8000rpm. 
[0080] 

5.6 Detection of DNA by using specific PCR in LightCycler (registered trademark) device (hype 
robe form) which carried out hydrogensulfite processing 

5.6.1 Presentation of master mix 

LightCycler (registered trademark) FastStart DNA Master HybridizationProbe lx (Roche 
2239272), 2mM MgCb and 0.5microM A forward primer and 0.5microM A reverse primer and 
250nM A donor probe and 250nM Acceptor probe and mold lOmul, total PCR capacity 
20microl. 
[0081] 

5.6.2 PCR conditions 
Denaturation 10 minutes/95 ** 



55 cycles 95 **/10 seconds 

65 **/10 seconds - signal acquisition 

72 **/10 seconds 20 **/second ramp time 

[0082] 

5.6.3 Result 

[Table 5] 
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[0083] 

In each reaction, the growth curve was detected and the crossing was computed. It is shown that 

the deamination on glass fleece and desulfonation are possible for this result. 

[0084] 
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This invention can be used in order to determine the position of the methylation in nucleic acid, 
i.e., methylation, and non-methylating cytosine. 
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[Brief Description of the Drawings] 
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[Drawing 1] Drawing 1 is a figure showing the reaction of a hydrogensulfite and cytosine in 
nucleic acid. 
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!SS*SiS!liSSIt'Sfci6©^ y h it . Serologicals Corporation, Norcross G 
A, USAfc J; r> m « ^ to. ft Intergen^ 5 rU 15 S tl , 0ij A ^CpGenome r 11 DNA«E «S + <y h T S ft 

[ 0 0 0 7 ] 

jMTsy©tt, y; adna*s, ^ 7 x t* - t: c is ^ s n , *»sft«, m.m,m^m^if 

J A ^> - T > ~> > if © g fcfe # , ISiSftTl^ ( « A « , *#ffXMl 2 # M ) = i§ttH£ 
, «mttlKx;i/^>ftStlft 0 S^©7sf^XSM^©iS-&^t!j, M A. « v' U * V )V * 
2m ± m \Z M T ft K # , itt^7XSf (MGP) Sfctt*thDlfyi7*ttTT»©fSy7 
>S : ?'v©®*^fflVift d tti 0^K^#»^nf#ft d ttti v lTS5. HffiSrfflUft 

ttWtt, a * , g«©'a«©sffi^©iiS'&^BitB(c-rft*#TT-, ^ss^^r-rft^^S: 

SM©i5cttS (btfb«^tHi»Tft) OlS^tlf. A> ^ ft ^ feS © M * « , a^^^bfc 

[WttJtKl] *BI#fF^ 5 7 8 6 1 46^B^|ffl# 

H^»M^01 /9 852 8^-/N°>7U->yh 
[«rfFXlK3] ffl BR4i P HI 02/3 1 1 86* /I > 7 W y h 
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[ # *# itXitt 1 ] y u ~? — -XA (Frommer, M.) 5, rproc. Natl. Acad. Sci. USAj 
\ 1 99 2^ , % 89# > p. 1 8 2 7-1 8 3 1 

[*HffXl2] y»J^'?- (Gr igg, G. ) £ «fc # 5 - £ -XX (Clark, S. ) , r 
Bioessaysj , 1 994^> |gl6#, p. 43 1 -43 6 

3 ] (Grigg, G. W. ) , TDNA Seqj , 1 9 96^, 

fg 6# , p. 189-198 

[ # # X t 4 ] ^ > -V * • — (Benyajati, C.) S> > TNucleic Acids Res. J 

, 1 9 8 0^ , m 8# , p. 5 6 4 9- 5 6 6 7 
[##WXK5] U 2 • X- (Olek, A.) &, TNucleic Acids Res. J , 1 996^, H§24 
p. 5 06 4-506 6 

[##ttXt6 ] ^ ^ — # • XX • xx— (Clark, S.J.) 6 , r Nuc 1 e i c Acids Res. J 
, 1 994^ , % 22m * P. 2 9 9 0-2 9 9 7 

[##11X17] 5 *f 5* X •■ X — • X A (Raizis, A.M.) 6, TAnal. Biochem. J 1995 
^ > K 2 2 6# > p. 161-166 

[ ##fF:£fi£ 8 ] >? ? J V - zs - (Grunau, C.) 6, TNucleic Acids Res. J , 200 1 ^, 
|g29#, P.E65-5 

[##WXK9] «7 ;i/ * ir • if - • X A (Warnecke, P.M.) 6 , TMethodsj , 2002^, 
m 2 7* > p. 101-107 

[# WffFSCSft 1 O] # £7 U > • 7 — (Paulin, R.) 6 , r Nucleic Acids Res. J , 1998 
¥ , % 26# , p. 5009-5010 

[ # # If X 1 1] n^^^-XA (Koraiyama, M.) l5j:ffttyT • IX (Oshiraa, S. 
) , TTetrahedron Lettersj > 1 9 94¥> S35#, p. 8185-8188 

[ # # If l£ 1 2] 7 x -f ;i/ • T — )V (Feil, R.) 5, TNucIeic Acids Res. J > 1994^ 
> g§22#, p. 6 9 5 - 6 9 6 

[ % m (o m « i 

<h iT 3 IS jffl ] 

[ 0 0 0 8 ] 
[ 0 0 0 9 ] 

* % © g m \t , « ft ffJ »: # W Ik « £ « ffl T * fc l/wjs M g fr 9f ?S g t? « , ¥ » tc J; <0 £ 
S;ff5SStlt i«S9a»«Tglia!)Mnt!i«T-f Slffi, HbtflM7Xti 

[0010] 

-r & t> % , * 55 m « , 

( 1 ) ft ft *t jut 7 5 y igfeitf/s &Hix^*>ftig«t , t:iffii;i^§nt^5 c 
(2) a) ttiHice^tsii, 

c) ijjsyiftis^siseicijtftsii, 
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* ^ tr . W IB (1) %&m<DmWttp <D -> h > » CD £ 7 -> ^^S'NCD^ife^fe, 

(3) a) Miit^7K*<^>©#ftTT«S^'f>^3.^-hb, ■C-nic«kD*K**ltt7 

b) R75 / «i4@ffi!;e^tl»l8, 

d) '7JP*UfffTTl7 5yilSg^«t^>*i^-hb, * n t J: 0 817 S ; * 
K a* JK x ;p Tis > ft $ n * x a > 

e) R75;RXJl/*>ftBti»-&feS*ttftftft5lS- * i 

(4) a) *I*BiK»^t5II, 

757 $nsig, 

d) mm^^m7^ymm^mm-t^T.m, is&tf 

s t* , m as (i) mm<D&m* <d ^ h ^ >m.&<Dv ? )i>m.m^<D&mjjfe> 

(5) lfi^->U*$fefi^7X§^tJ'«fiT^5rtS1fStt5 1 iIB (1) ~ (4) 

(6) IlB#^7X7U-X$fett^7XlT"$5ItS#ti:t5ttfB (1) ~ (5) 

^ f n ^ is ft © 77 & > 

( 7 ) itB**itt^7xt?T*5cti£#ftt5ttia ( i ) ~ ( 5 ) v» r n *> e ft © 

(8) ltt^7Xgf#0 . 5 /tm-5 tfmO¥^tftStt5i:iSI*itt4»E ( 
7 ) f B ft © 7j ffi , 

(9) Itt^7Xgf ^ 5 ~ 5 0 0 nmOaS*#t*ltt*#*^Oti4ltItt5 

mb ( 7 ) * & « ( 8 ) iB m <d jj m , 

(1 0) If ^7XSf ^2 3nmCD¥^itffi£^ir3r&14tJ#£l^tf;i££#f«£t-& 
M IB (9) B ft CD * & > 
(1 1) «tt^7Xt?*s>/^-^^Stt J: r)SSSni. ^i$#iiT5i!B (7) ~ 

(10) H -f tl ^ IB ft (O 7? j* , 
(1 2 ) Iff IB »/ ;p - ? )V m 1fi 

a) 'yj^TlMfSlStSIg, 

b ) R>/^filii*»)!H/T8ttft#fiy*T?B$l8, 

c ) 5/-;x;i'«i««i«f"Ty;i'T;«i3nfc8tti#*««<6lt«ii, * «k 

d) tlSlS^^iibxittftfrSipyji/A^^^x^fistsii 

£ > M IB (1 1) IB ft cd 77 ft , 

(i 3) mm* <d ~> h ~> >m.&&mmwL*m-i * > © # & t t # ? i> )i>mm\zmm% ns 

(14) H ffi # U # £ fc # ^ x £ ^ £j » ft t & & M IB (13) IB ft © ffi ffl . 

(15) lffii^7X7'J-Xlfcft«7XlT*5iia (13) £ & (14) IB ft CD 

(16) ii^Itt^7Xg?TS§i!B (13) £ £ 14 (14) IB ft CD ffi ffl , 

(i 7) MB(E»z^*^*>a*t^»**«k^Hffl**^■cs:*Mli!£S^**^l[EJ^:**^fi■^• 

•S fc ao © -7 |> , 

(18) H ffi #t ^ U A £ fc « # ^ X £ ^ if t> » T- & -5 M IB (17) IB « CD ^ -7 h , 

(19) 0 ffi # 5 X 7 U - X £ fc # 5 X K T & -5 M IB (17) £ fc tt (18) IB ft CD 
+ v h , 

(20) Q ffi tf» a tt # 5 7. tt T "C tb % m IB (17) £ fc « (18) IB ft CD * y h . ft 6 JJ! 
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\Z 

(2 i) mm* © -> h -> >m.M&mmm7nmi * > osstt^ 5 -> tt as ic x a s ft 3 

RJ&Wfc&CDffite (17) ~ (2 0) ft #> IB ® © * y b © ffi ffl 

fc n r * . 
c m m © ® m ] 
[0011] 

[0012] 

*u §B T' ft D fc M a tt « iltpffly hy>ti, » * L < , St©-/ hy>Sl*s^7 

*> ;n* as , »sb<«, ;nfcs^SE»£ft. 5-* ? ;u h > *t as a # * tc 

a & * * n r < rMgt^ 7 j<m^siSj * fc b rM^m^K^itmaj ) . fncionst 

[0013] 

, RXJP*>ftiST©@i©ffifflli, * ^ **' tt * T? , *i«/tfc(i§llcglftT 
x ;u * > ft x s \z m v> s * , ■» n © *» s dnajc k s j& «» & s t & < ; # «s ■& ^ « * a 

#tCt^TS55. *SE«-f > h fcfiS'-*««!«tt***K:««b»SPCRfcMi(ltBl**4t[ 

® a dna s ffl ^ * * \z z\n » # f<J t & a . ^sitissss^ici dwii;hit 30 
a b ffi . toto»«ttitf5xtt^PoieiB39***«T**. « m m & m m. m zk * 3ft s m -c a , 

[0014] 

# » 93 «k ft « , TMiitS5 7K*±feK/Sj . r wm.W. * » it MS J ifctt r m « IS 7K » ifi 
8U ft * /B » tt , #£L<ttMtt»#*'r:*>©#SET. *B"}> ©>> h tDb 40 

t* « r © s/ h -> > * a # * 9 > ;p 1ft as * fc \t m ft © & * ^ m m 2 ft . » * l < m-x ? ;p 

■> hy>S»/55tll:(if l^ft/i^SlB^f JHty h -> >©ttii©fcfe© 

d©KJftfci, Frommer <5 (WW) 43 <fc G r i gg& =fc C i a r k ( jffl ffi ) fc <fc D # *H 13 ffi £ ft 
T^5. M «t £ * ^ ffi. R * » > »J CH fc * fc » PV ft fc ff to ft # M T S / X S * J: M X )V 
* > ft X 8 * tt ( 0 1 ; Griggi5 «t D^'Clark ( tff ffi ) S # M ) . 5- * ^ ;U > h 5> > jft * \t 
, # 5S C m m ^ ft ?5: V> i ^ 5 SB 3£ « , bf ^S;5-^ •> b •>>fiS#'7 7 yiKc^iS 

nstv^ciSlitta^*!, < # * ?=■ ;Mb ) -> h -> > ±ft * © * «k ( # * 3 1 ;Mb 

) y h -> >SI§#i»(;f Its t i St ^©**fc"lt^#t lt^5 ( 

Frommer?>, WW) = 

[0015] 50 
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m n t * c t at* tt * * . • « © IB « t? a , * s a* h « * n * w ift 7 s / x a * ± 

a) SSSllte^tSIl, 

b) MffiSm^K^-f t>«i?STT*ltBe§«SS^ > ^ ^ - h L , *-ftK:J:t>#BJtf*Ifc 
75 7 Stl5Ig, 

c) R7 5yiffl»S^*8Sttf tftttSIi, 

d) 7**U^ttT-el7S/lffii^tiS'f tn(:J;i9R75yS 

e ) j& 7 s y jbj x )v * > it s n m & & wt * & x k m » t % x a , tt&tfuz. 10 

f) itl*^K7 5yRx;l/*>ft«l§ftfCi§[iit5Ig 

* * ir , iSf©y Fy>fil, ffSKH, **0->h>'>tt[a6©95->;P4ft3S. » * 
b < a , tt«c©^7'>;U*i[*^©SEIfe ( rmtt«#3*tftRj6j ) . ti (: J; 0 , !fll< 

a , 5 - * 9=- ;u > b y>tsat tcil^na^ ss^iisnx^s. 

[0016] 

*fswoss2o««T?tt, im x ;u * wb x s a . ftt^iffiici&snt^sBCPfc 
h5ii, 

b) ii75y^^siaffl(c:i§^-r-5xs, 20 

c) R7s;as»^««*ttti:ffiiit4ig, 

d ) 7;^ u*frT-ei7 5 y liig^iss^ - n, ^ ni;i0i7s/« 

^*tjuix;p*:>'ft$tisxs, 

* * «T , tfcK't'OS'h & £ b < h->>»SO!>75'JPt«. £ b 
[0017] 

♦ n ©I3cistii, je 7 s. j i a a * ft a* h ffi r= is * n r ^ * m fc ff *> n * . 30 

a) ftS^lltl^tSIg, 

b) IJtK**^ t>©#ftTTfHi»^*ift'f >*a^-H,. * ft fc J: Oftt^R 
757§n5Ii, 

c) Sffi»-&«S$tttl;«t5ii, 

d) iffi^E.R75 7tiS^Hjtl.Ig 

e) 7*AiJlffTTS75;SlS^> + a^-M, ^ tl t J; D IS 7 S / «® tfKX 
Jl/*>ft$tl5II 

s -g- tr , titoy b -> >ti, »*L<a^mo^h'>>4g*co^7>';i'^s, » s b 
<a«»o»>5->;u*fta^©3Eift ( rjg^&Tk^ttLSjSj ) . n fc «t o . 5- * 5P ;u -> h 40 

[0018] 

Sit It «A«lSK**ifiE)604BS:^5>-i'-SHwt4FroiBier6 ( W ffi 
) S Tc aGrigg*3 J; tKCl ark ( ffl tH ) S#lt 5 uiCJ; D , M « 7k * % S JS £ * M T § 
*SStt-3TH5. Grunau<=> (WW) 6> . I«lt***S© « j**«^it T?* * H i 14 3 
*tttt^ftTf*«. S7S;i$*i DNA# /'*7*-*-^©'r > 3r ;x 

^ — hR*W:&J;tf»«©»««H;S£ftTt>-5. S #9 "T * i , 17 S / IlTB, iHf 

7*3-*OJ;5ft* 5ftSK*SfcllA'f h* D * / U > © <fc 5 & £ 5t SB £ ffl V» , f IT 
pHttft tt ©flfi ffl AT? » S . M«l@?7jc*i|[©JgfSa, 0.1*66yi«K***-p* D, » * 50 
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v < tf , 5 5. 5IIT $i o , ts a- b p tr v tf m © m m tf , 1 a> e smt & o , * n e «t <o . 

£f ft b < tf , ^T-5? = r>Aii[*ffl^, pHtf . £ CD ffe m 1*1 . Sf ft b < tf , 4. 5 6 6. 5T 
*0, MSB. 0 , Cfr£90'C> £Fftb<tf, £ S (25"C) s6» 6 90"C T? » D , f ITElSI 
PH tf , 30# * 6 24Bf HQ ft tt 48Pf M * & tf * tl &, ± , 0 * b < tf . lfif M * 6 248* MT* 

-5„ lit x ;p * > -it: x e tf , m ^ tf , * » ft « ( 09 a tf . * Wt ft 1- b u £ a ) © * « * * -r 
a » * , ft tf x ^ y -- ;i/ , Iftt b 'J h U CAS^ttsil ( 0d 

*_tf38%EtOH, lOOmM NaCl, 200mM NaOH) tit, 7 )V # U 14 W. ft & tf M W & & §S *P b 

$ n s . 

[0019] 10 

# fg BJf © 1141 X tt , $C®tt, ^* + ->U^^K (DNA) 7? tb <0 , t 0 fc> tf y y ADNAft ft 

n * dna & «: tf m m x » * . su © n © dna, s^tfy^s Fftx-iiiistisfeffltgMt 

-5 fc tb \z c cd ffl f§ $ ft H -5 . & K 0 ft J£ H tf , X tt * ft tf JSC ID US tt X J: < , SF ft b < tf 
* 4ft lb 4fa , W « ?L » 4fe > lt)ffSb<«liSfclJkM:S*t5t)fflt*i^. 
[ 0 0 2 0 ] 

* m m <d m m x tf > k tf . Hffitc^-&bx*3D> la m tf , ^ s n t ^ ft v> , -r ft *> 

n ffi ^ « *s s «^-r * ft,^ « ft b x w-mm-g, a n * . *Ksett, h 

SICife^L, n fc «k 0 , SlB'vcDili^rtf, @fl*s?LStlb, LTftSi s Hffi©?L 
©«f C*BC»^*ft#5 CtfttttKAtlS. * m m fc J: £ ^ tt Tf tf , @ ffi tt , # ft 20 
b<tf#«E«r*BS*b, ^tO^#TTSSSi&t?f 5-f (AmershamBio 
sciences Europe, Freiburg, Germany<kDTt?E££tl-5) , k Fn^->J1/J^H F (Sigm 
a, Taufkirchen, GermanyJ; D rfc M. £ tl Z> ) . 7 X fe b < tf -> U * , JfcliiJ5XH 
<S'>'J **^A/T&5#fiTJ:^. SU © 18 « T? tf , H ffi tf & ffi % tl T V> 5 , f J* t> % H 
ffitf. Hffl^O«S^*«^-r*ft^*Sffl^T, MiKtlCWf T5t U ktf 
F S tf tf * 9=- > m N DNAC M b T W S 7. b Vf bT \i~Jy (l«(D*iK#*bT^ 
s ) ^ © m Wt co E ^| ifi W A « ft » t' =fc D . *SS««fiiic«#t4. f ^tl^&t? 
tf, DYNAL, Oslo, Norway^ €> flTBK S tl , $1 ^. tf W090/064045tC S 1 S tl T ^ 5 . 
[ 0 0 2 1 ] 

r # he m j ft a ffl s& tf . a e ft a ft w mm ha # & b ft v» , -rftfc^fls© ft ****** 30 

IV -> U * « SB J S tf r#f»^7X«lj &5ffllB, KS*stW^Sfci^b- * b 
T y U A S I ^ C O (; B $S ^ L T ^ & ^®?IS-&©fcS6cD4 I P B TtlHibTti#t$tia 
ffi co ft * « j&« * * » M \z , Sfc«#ftte^Wi;#tbT^&^;iStftt5. to 
T, m m tf , $f*b<tf7K*fe-&*3ckC/SiJcD|iK : P*fcJ:t3 r#««f«U II il i i ^ t 5 

5=- F ** ft # b T V> 3 -> U * * m T * ^ . *iSnfti''J**iil:|!t59H!)WB. t* * ^ 
> ft $ tl DNA» f CfS^LT^SX h 1/ y h 7 H v» > T 3 - h S hft ■> 'J 5 

o 

[ 0 0 2 2 ] 

*»W»'J:a«r3tO»*b^»«Trtt, H ffi tf , »Sl<B#ll ( 3? 7 X ft ft tf U 

IT'SS^ftfclO*RTJ5§. iDfctf»Sbt/^<Dtf, XSfctf^f^Xfflt 
SfcHitt^/7Xtf Tfe5. **5itifi, M A tf W ff ^03 890 6 3^ ft fc tf * H # 
W ^5234809-^ CTIiSnt^S. 
[ 0 0 2 3 ] 

DNA ft it ft f t S ^ 7 X ^ It y U * « H ^ «S -& t % £t fr tf , * * « (c tf m M t « » 
Tffe^o dcD^Stf, © XIK ^ TB« fclE* S nT V» * . Vogelstein, B.iSAtf 

Gillespie, D. , Proc. Natl. Acad. Sci. USA 76: 6 1 5-6 1 9 ( 1 9 79) T tf , X tf 3 ^ ft 
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i- b U f A©#ftT, 7 13 D - 7, ? )V ft & © m& £ ffl m 7 U > h«7X^i^t5*feA5 

A© 3* tS ^Marko, M.A.£>, Anal. B i ochem. 1 2 1 : 38 2-3 87 ( 1 98 2) iZ IB flfe $ tl T V> -5 „ DE-A 

3734442T- « , SIIS Ht 7 7 - 5^1? SifcSt 5 l t I; i 5 5 X 7 r -f A-7 -f 
j^-±©-*iM137 r — DNA© ¥ « *3 J; » & * » *fc T? © 7 7 - ^ © » ^ IS « 
SftT^S. ^7X77^;t-7^J^-!:g^LTH5it$ttl, 
^"g-^Tr is/EDTAg t5 * T » fcB "f 3 „ 7 A 9 7 r - <=>DNA£ tSt 5 fe * © HI M © ¥ M 
fttJakobi, R. £ , Anal. B i ochem. 1 75 : 1 9 6-20 1 ( 1 9 88) CfBlcE^lT^S. ^ Jfi it > * :t 

FDt:7^t®f «»©^9^«®^oajRWiig^*«fcaf3>5«i«, 0fl * it y 13 n - 7 

»«t5&6t, it ? a* it if ft m £ ti a* , * fc it 9 ? 7 7 7 -r n - 7 -c ;u ^ - * a b t 
tt#a«ft£ifcsn»s. b a> b & a* e > una, tofis^iot^y^sftitsc 

fc ffl l>5 C i a* I* 6 n S PI 5£ «J & I S T" ab * . # 5? © » S; b ^ ffi «l T tt , 0!l tf A 1 d e 
rton, R.P.6, Anal. Biochem.2 0 1 : 1 66- 1 6 9 ( 1 9 9 2) *5J;^PCT GB9 1 /0 0 2 1 2 \Z IB «c § tl T 

^ 5 i 5 c , 4tt*«t^x^/-;i/S»lo-r5c:tfcJ:D«t»*-a-fca, lft^5XSf s 

[ 0 0 2 4 ] 

r&tttf^Xfe^Tr&S,, 14 # 5> X *i ^ , #7X4 3 ©'JN§l©attS©@#:#«'tlT"&l3 

. tftb^ns, #*fc/h3!©«t£©*#a*#«sftT^*#7X/h*T?»«. m 14 i£ 20 

< , ;:tia*^S!cJ:5 7JSi;ii + »T&^. isL^ctt, t o b ^ *fc*Mifc $ nx 
v> & v» a © . 7i>j«ftttai8tttn»-e»«. :oiitB, iifta, niisii 
iiistsistiis c t ^ t tii$ tia. »*b^an4*r»tt. ft * it 

SMfcft, W^.««Etttt (Fe 3 0 4 ) Fe.O.ffSKBr-Fe.O.T^S. IlJWCtt, 

rtUCA-7iHh. — y *T )V , n A ;i> h , A l -N i -Fe-Co-a ^Sfe«-€-©ffi©7x'J 
L<BKItt#fi&ffl^5ut/|ST't5. ^^IfciO t Db^jffil/^OS, W096/4 l 8 
ll, W000/32 76 235 <t WOOl/37291 \Z IB W. £ tl T V» § 8 14 13 5 X ft! ^ T? $> 2> „ 
[ 0 0 2 5 ] 30 

, ft , #*'f>fcfcf*-T!*S©-e, ltt^7Xlftt, t^Wft^ftS. fig o T 
, £ tl it , ttt^5Xtf ffllS&Hf » S b < tt , * * ttl M HC 1 * © ft ft A 

(20#ffl) «40ppm£ T 13 D , £ D S? * b < «:20ppm£ T HI 0 > » *> » * b < B 1 Oppin § T 
05. ^^l^ifeSS LUllTtt, IM7Xtf B, H E£ # PF W SW00 1/37 2 9 1 \Z IB 
t^ni^lifeCTSO, Ctllt MagNA Pure LC DNAip. SI 3=- y hi (Roche. Mannheim, G 
ermany) TT|fi££tlT^5„ £ tl 6 © fit ^ , o < 0 it JS: b , fiE^T^^BJfciaaiJ 
it £ >6r m iZ * l/i T # W ffl V» * £1 t^tt5. f C4«$RTl:S»t5. 

[ 0 0 2 6 ] 

IttiJ 5X|if B, ^SS9(:ttW*I:S D , * b T it g H /h $ < , * b T it ®5fr £» 500 40 
nm©'>&< tfelOOlttftf :nii, «fc««IBfc*ViT«E<'<*»**# 

b, ®50J6*S|ftCD#iOIl/^ > h*^itRt5ST©^-fAXn>T*«5fil$ 

P H T©fi, t , , , , D gift^tlS. •i'y7 p P/W-Jl/fT©*^H)!©#tf«|i7y9X*m 

£ # -?- 5 MGP© 3mg/ml« S / tllSSOJtBIIItSf llfi, 3^, »Sb<tt4^, 
<fcD£?;i;b<tt6:#-£±03o b *^ b 5&* S> , ¥»I C Mt S I iff S b ^1 B , 10^, 
£ ft it $ 6 \Z it 2053- * ± HI 5 . * *> # S b V> MGP© » # # , 01J « S£ {£ fi Pit T? «k V» . 
att'tl#: ©^ g S tt, 1- J X ^ — )V © 16 H , f & ft 5^ 5 00nm, » * b < it 1 0^ 6 200n 
m, m % 9f * b < ttl5fr S 50nmT? % -5 . jg SO & It 14 6 fcfc , CERACtt fc J: 0 M ifi S tl T * D 
, ¥ i% it g 23nmXf $> <0 , f bt r-Fe,0J^*5 ( BET* H 5 0m ! /g, CERAC : P. 0. Box 117 
8, Milwaukee, Wisconsin 5 3 2 0 1 -1 1 7 8, USA ; ffi & # # I -2 0 1 2) . * % m iZ «fc 5 * <b iff * 50 
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LUltt^J7Xf f B, MGP?5Sfl»ftKtSttlf if ilcj; Di«Sn*l^, 0 . 5 ai m 

6 5 ai m. ff* KttUB*>6 2*iiiiOft?I8StbT*!3, — «tt * # tt , WfBLfc 
J; o \Z 5* 6 500nm, & £ L < fc£ 1 0*> £> 200nm, * t> if J l< li 15^ 5 50ninO | O t S 

5 d £ tC Jc 9 MGP fit § 6 tc # fR "3 if S> ft -5 . « *> » * b t» MGP , I?LftT*5tf, A ft C 
IftjtftSftT&D, fi£ o TBmVgft ifi* S JfcttWlK W ft # b T V» * . » £ b < « , r& 
tt # y X Ift^ « , 5*» 6 1 00m 1 /g, iff * b < 5*^ <=> 90m z /g, «k 0 0? * b < 1 Ofr <=> 50m' /g 
. * t> » * b < tt 15*> 6 30m z /g© «g H © *ffi It ft * b T ^ * . £ ft tt . i » it £ ft fc TfT M 
CD & B ft ffl ^ -5 Braunauer-Eme t t-Te I 1 eri* tc «fc D & ^ T & H £ * s T # 3 . 21 © ?j & , </> 10 
l$-5BET?£CDiii!ifc"^>!^T&4, Braunauer, ("The Absorption of Gases and Vaporsj (19 
43) . Princeton University Pressft # AS & ft & V* . 
[ 0 0 2 7 ] 

* 38 m T J3 ^ 5 mtt # 7 X « , * K » teWOO 1/37 291 fC IB ffi £ ft T ^ 5 ft & o fc M 

fttSitiJJTtS. *5gW©i8 t *LV»tB«T?tt, £fte>©!lri?£», 5 A» 6 6 Omg/m 1 © ffi 
14 # =7 7. m. * (MGP) ft * * -r a . *««OM©«»f B. i^lCioTB, At h n e 
y ? SJ ft 2^ e> 8^ ;£ b < tt4^S6 ; E;i//lOQ}ftft-e^#bT ; feJ;^S«7K^*C, 

^y*^t^»SI«lt5. * t h n tf y ^ t B , a^ftthUf A, Itiit K 'J ^ 
A , 5 1 ^"->T>m^T->'r:«?A, Vf t'>7>iJ^7-?-!?A, £ fc « ift® y 7 - 2 0 
y r ^ A T * S . *^BJtCcfca*^-hDtr>y^SJtt, *#o*oaiiun*ioiift 
* b T £ © M jtfDNAS teRNAft * T * it % # ft f & * , DHAS & RNA# # 38 

bj © mgp ic m -& r a * ft * t « is x © ft # m « t & a . s in # t & so © su © it « & * 

[ 0 0 2 8 ] 

** 9! ©» * b V»«*T . mV£ # y 7L 8? tt . W001/37291, WO0O/37291, *5<fctfW096 

/4 1 8 1 1 1 ib « s ft 5 !/ ;u ■ y )v ft j: o m m z n , tobtt!/* • y ju \t ■. 

-ir'^TtI§nfcItti#£!/XJHIF7^t-l:»ISIt5Ig ; 30 

ft ^ ts . 
[ 0 0 2 9 ] 

W ©» £ b ViMGPtt, IttfiltbTS^Dt • h • 7? y ? ft ^ * f SWOOO/ 

32762©*)5S0iJ8t^-pT®3t$ftfcr^'l4^yXi|Si ; f-T'a&ao *^S^©*fe»* b^MGPtt 
. a N&4$ fF tti HW001/3729Uw fifl ^ T IS j£ * ft , Z. ft \t , MagNA Pure LC DNA* SI y hi 
(Roche, Mannheim, Germany) T Si « ^ ft S . £1 ft $ fc , B & W V? tti M WOO 1 /3 7 2 9 1 1 
IB «fe ^ ft -5 »/ )V • y ;i/ IZ <k D it g m 2 3nm© SHE tt ® # * fc fi * ft ffl ^ T * fiK * ft * (7 
-Fe, 0, 6> Js£ D , CERACS, CERAC : P.O. Box 1178, Milwaukee, Wisconsin 5 3 20 1 - 1 1 7 8, 

usa ; m a # n 1 -20 1 2) . a it #; # ft y ;i/ e «e m b % . 2% # / x ;p ft a b t x ? u - ft 40 

iSbtfJ*Sfffit5. I^&SISlvXf AH, Nubilosa Mo 1 eku 1 ar z e r s t oubung 
, Ladish GmbH & Co. KG, Konstanz, Germany (cJ; D-fPIK^ft-S, ^iJ ^. fcf r Lab o r-Z e r s t o 
ubungs t rockner ( LTKS ) J *fcttBuchi AG, Uster, Switzerland t J: DfPffi$ft-S>, M 
^.«Mini Spray Dryer (B-191S) (C i 0 f i S tl 5 . 1 tt t O A 7 X -> i )H: St t 5 t 
e It m 30* 1 : 1 OK T , !?Sb<ttl: 10*51: lOOOTabSOT, £ * ii £ ft fc tt % £ fc 
tt-t©?Fjgttffl<t:©S?^^ h'J-*J:tfSli, ^©^tt&Jctf^Sftfcifcb&^a*, 
©jg^fF. HfeMiSfttOlfr^ftgtS. » ft T ft « . *«fe#^Hi©P B T©BEA 
, APS*, fflPSft^±Z>'M5*©SW«, ^c#$^*, ^7Xi©ittSfttt5§fl 
fl£T&D. f ITf nCi DMGPftl^fii-rao f o T«iSi f A © 7 XJHiiPl $ 

ntus, AoMsna, i2o*c * e. soot: © w , » * u < a none *> e> 230"c , *fc«i50"c 50 
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£> 2 3 0*0 © m , 1!)»$L< it 15 0"C B 2 0 0"C , £ ft it 1 9 OX) ?&> £> 2 1 0"C © |H S fc fci 2 00 

«tictt#L/, s*o*j**iBATti. *n t h<* t? >b , -r ft t> -fei ox:* 

»M£<T%>,kn. i^;-ji/**»tbTit)5»§, scc^esoot:. £?£b<«70X: 
*>6i5ox:, « t> » s l < «sox; a* s i iox: x- & z> . fti&ica, 9ox: #» & loot: t * * 

. 7 X ;V JE » 3 A - )V £ _h D D , jfFSKS4*5W-JH:«!IISnTVJ5. IE 58 ft n 

b b ^ a* e, , ft » # « , *«^©***^rn^»j©*«ft«^x'3rii.fcsp-rc:t*«'c i 

Masters : TSpray Drying Handbookj (1991) , John Wiley & Sons, New York&£|Bil?£ 10 

< itiitts. » s l < a , m m «; at -> x t- a © v = a. 7 ;p iz t? ^ t n ^ t? * a , 

m '# b * 0 £ tt MS 3£ & Jt tt , T S- * tf£ W- £5 < , 0 fcfcf 

{£ < T ^ £ t $> £ . ie si ft & a a , # 7Xffl.{Si;ttfft5#, 4 o o x: ^ s 1 2 o ox: © m T? a& 

S. W001/3729UC gB«fe $ tl £ EJ# 7 X ffll& <D , IgltB, 720X: j&> 6 770X: , jfil 

< « * J: 7 5 OX: & 3 „ *f i©tS4#lCAtl5i^, © S 7 X fii t 1 1 5 
IS§itat©B8ItOfefHltS5. |&* S 200X: a T 1 R# M DP ftt L , # £ 

<o &ttummm.m) ^xm^h , *LT*©mflE*ii*mn#f*. # ^ t *» * 1 5 ox: * 20 
-e^spb, l t ss « «f » ft 200X: * i? 1.1* m m t z> . M&^x'^mhfcm. 

l/i (50(ii) lc ^ b , ■?• b T 30tj- flfl 3 frlrf Z> „ ^5^C*Uj-&iJ->y;p*Ig6L 
, 200X: T 4R# PhT m b . * ^ T 80X: * T ^ £P T 5 . &lAT#^X^$£:*-:7*>#>£>3x!9 

[ 0 0 3 0 ] 

© * m ¥ M a - KTC|fil:f3iT-t5. ?©¥IB, 1^5 8t^/i, * J: tf 0 S b < » 

^tfett, 3 tJ it -T h U ^ A , jfimmK^-h'J^A, f *^7>fti/7^yr^A, ■f V f 

y ^ StJ , $t CD 7K © % MU IE b H « it © 12 S ft ^ A , b T C © M ^DNA ( * tt RNA) 

* * W. IZ # ffi T * * £ . DNA ( * fc tt RNA) *titt^7XSf C«^T SJSlSSf tSttt 
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it fiic T? * -5 . fllfcfcffflEttlfc^S, -f > * a ^ - -> 3 y % ft -d fc $ © K B iz 51 # # » § C 

Hfe#t5. If&Iit bT, kf^>y7"^>^SfcttK5lt e fcS^#:©|»5fe##tfe»n 
So ^ViT, WO9 9/4009 8fc 13* $ tl S J; 5 C , lB^tt^«*tt*^tia , »S*a<tfc 

10, $? s b < \t x ^ y - ;U70# * g|5 1 7j< 30^ S © Jffi '#1 ( r 70 % x^/-;pj ) £ 

^ ^ 3j« , t ^ s fc* »t ^ & fc , a*b<^^*an»*«s«riifE-r»6»»**ffiffl-ra. » * b 5 o 



( 13 ) 



JP 2004-89195 A 2004.3.25 



< it. m & Is T Z & M & & tS X 5 X Si 1t \t is V % * -1 > * z. s< — h -t 2> Z. t \Z & Q Z. <D 

^^-xs^ff'So s l < « , mm & z. ©xsf iznnmt & . » s u < « , * *6 l & at 

tiifc*tt*iEb&gtIgiil6fc^*tS. Iloiltlit, *t » £ M J£ T , ffi 
[ 0 0 3 1 ] 

# fg 0J1 © H H T; « , $C ®tt , ;*:5883<DHffi:&J;tf3fR#K:&»©>&&SJB^T£«l3*« 

t>^**6fi6n5. £ « 9* «j >t p ;b « , & mm Sim (^xa, t h *s #i $m 
) ^ s © » us ( 0ij a « a jfn. # ) , m at \z & & * » \z is & fs * «t a? « # ? <t * -ft m (.m 

ift n , jfil it , £ flft , SSfcB^CS^*) S tf . *^i©!lf St^IItB, *#)^ 
69 U- > f )V it , thSfcBlH#fi*(Z)I#'?S5. # £ L < . £*3fcWU->:/;i/«, 
Jul . to. m > i S t fc tt S X* S 5 . JfDL & . S L < B , EDTA&I S , 'N /I U >li, * ft 

i*i7x>siiibfciiiT<55. i*^*^tj^#i#w-y->'7 p ;i'^^#puT, * r * j: at -t 
<d m (d & ft * ^ ts >km ^ m it t> ^ <D m & m * ft & , £ « # w u- > ^ ;u « « m-t * # m » . 
s*#tc^^iTfeD, i-LT^iwidtf cine. 
©^«©ffl*^fc-t3:t>, mn\zm.m~e % z> . m x « , m « , a w & , ies m , ma- 7 

iiu^-t«s^TS*sn#«. ** nt * » a fc » © }§ * # m iz m v x « , w m & # m it 

, Sambrook<~> ; Molecular Clonig, A Laboratory Manual, M 2 MS . Cold Spring Harbor L 20 
aboratory Press, Cold Spring Harbor, NY& <fc Zfi Ausube l 6 ; Current Protocols in Mol 
ecular Biology 1 987, J. Wiley and Sons, NYfC&SftS. * ^ T , ttB, * % W © % 
fe:&±tfHffi i SfflV»T»«?ffl^4&>&>&¥llt;*tt, *^bjcd^S, f & "B # 3S SB 

©M«s»**4fc«iSK:#3*i#*. * t h p t: 7 ^ i § * ffl ^ x , im jk * is m v , * 

£ {& © £ #J # W #m W T g ^ #) £ IS »! 1" £ (0fl;Lfc£, Sambrooke. < l 989) £fc«EP03 8906 

3#m) . -toft. # 5 * s fc a s/ y * * tr m m at Wi ftp $ n , *t si $i $ t* . cine.©* 

tt * fl= T T , DNA * tz it Mkifi if 7 X *I SWT * fc«^ t 6 ft 6 ft * . «6 o 

r, # » una * & , ®mjum&&zfwffim*mm.Kifc<Dmfr'ett)ii%%3§m.is, ■$-&*> -s 
ssii©4^fWiitoi^«^e*i§ftt«s«, \Kmwtfam*mm.mw\zmis 3 o 
n, tntiD, t* sua . m.7 s. j ii^itit/^ & « Ha x ;p •fb istc B ffl iBS # 
£ n s . j:oi¥ifflfctt, ^m4"©->h->>±il*, »*b<tttt»o->h>'>i([afi*97"> 

Jfi * «» W M iz it m m $ n * v» # * ( rM«S?7K*^S«j * ft it r M?oSS5 7K*«Maj ) 

«« a « s n , n tr j; o , . mm, »*L<»*f5^**:»>'U**-&tr«»fc» 

fttfi^tCiD. smt^#;^Wft;-&t;i:*$trii-gr'tJ*^# 1 *sn, M HE tK 9K tft S 
«©R75 ;iifeJ;(yt/Sfcli!!ixJ^>ftlgoM, ifi $ ftfc S S T 5 . 

s6tfcotif«i:tt, m wt w# wt t m © ^ « * » ^ « t © s ^ « *> 6 # « a n , * u 

ftT^5*S*«lliSft5. t&h-S, 40 

a) S®?tflfi©^'«^W<t-&'tli:©S-a-'t;Sii«-r«.XS ; 

b) ^s^HffitcM-a-b, tt«tffi©^'-fe^&5^-&'#is^*b, *t lt teMizmmm&m 

SIS ; 

c) Mgtm7K^-r^->©#ftT, SHi^ttS-f h bT, f ftCi Oil^ 

d) ttlCtt7S;**lfclffi»*««*ttf t*If ; 

e) 7Jl'*'J*ttTTl75 7'§ftfcitllS^ttS-1 , >^a^-hbT, ^ntCJzDJK 

f) ttaciciuiTsysn, tbtRx^*>ft$ftfc@ffi,it^«ssftft§ii;ae 

a< iz 50 
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g) iiMizmrzy^n. * vx nax ;p * > its niz&m*mmfr s mm? sn 

< a m m. © * 5 -> jus g t m b , n t «t o » * b < fits-* ^ ;w v -> > tt » a» # « k 
a«*snft^js ( rMBitm^K^^R^j £ fc fit rM?5S^7jc*^Maj ) tfi m. « s ft 

o 

[ 0 0 3 2 ] 

gij © «g fli t a , « « # , #e k t m © & m * w as £• « t © a £■ % * & # w s ft , ttxi 

K»**a^j6©Bt;*;p#Wfc;i8©|iii, 0fflfc:M^£ftT^ a* *5#fe3ft£. f ft 

a) m m t m © £ * ^ w ft t» t © s « « a « t * x s ; 10 

c) mfflE»**'f:t->©#«ET, SW^ftfcRSSOta^-M/T, f tl fc J; D S S 
**I75;S ft '« Ii ; 

d) w,7$;2ftfcmm*mffl\zm-&-?z>i:m-, 

f) 7JI/*U*ttT-Cja7 5y Snfciffi»^*tS'f >*a^-hbT, ^ ft fi: <k D UK 

7 s y £ ft ^ m ll& * * > ft £ ft & x e ; 

g) fit i;ffi7s;Jti, tbxffix;i/*>ftsnfciig^ssi^st»t4is;^6 

£K t 20 

h) fit C173 y * bTffiXJl/*>ftSftfc#BSH«*6*ffit5lS ; 

* * * , Si4=0-/hy>tl, !if £b<Biil©y h->>t«S^ 7->iHl- » £ b 

< « « §& © # 7 ~> k: is & b , n t «fc 0 » £ b < «5-^ ^ ;i/ h > & s # * se k: ■ 

( rMiit®7j<*^sjsj s fit r mmm7^mm.mm j ) *>a«sfts 

o 

[ 0 0 3 3 ] 

# fg © »J © 11 It T fit > «B^«l^te©£*^« fls *>S*«Sft, 
ft % , 

a) tSti©4ftf«ft^«iiOl§ft*I«t5lS ; 30 

b) tftft*Hffilc!tftls, jft m © * ft ^ ft * * l» * b , tLTfif K@ffiS^« 

wt *mw? % x@ ; 

R7S/^tl5Ii; 

d) ttf tii».^*»*ft»t5i8 ; 

e) K75ySnft«l«ltt*6»ffltSIg ! 

f) 7^*iJ*frTT-tt757$tlfc«K4'f>+a'<-htT, ^ftfciOJMT-S/^ 

< 7 y;Hil:f it, * ft \z J: D Sf * b < fit . 5-^ f *y h •> >lli)Stl 40 
« ^ m £ ft ft m ( rjs«EBfc**ifcEJ6j s fc a rM«i?7|cm*M«j ) a* 11 m £ ft 

a . 

[ 0 0 3 4 ] 

*»l««))f*l/WJSH;, S6tiffiA»6 8^*8*Slilt«IiS^t». # <a T? , M 

«c ft fit , $j ;t « . if « * ft « § . ®mzft5fr£>\zte, ( # m ffi ~> v % * m ? z> ) # 
=> 7s * fit -> u # s ^ ti «• m «* . **hni;yj?a* ±tfsfcati»»si<**an 

*^feailb*>tS&^SiSi:»ia§n5. S 5 ^ « , n ffl ^ « , * * h a tf <y i7 
^©#tt©^«?«tt, DE3724442* «t Jakobi 6 (IB) 6 » » Tf » « . ±ft^S©ISVi 
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§§ft§g*i^ h ffl ** ft * * ft « , ciciTJiKJEjKfcttfflsnsipflijW^ST^s 

M fc K ffi X 8 36: b 7? S »P b , *ftlc«kOHffi±©«fc©*«#**Sn*. 
[ 0 0 3 5 ] 

, tDbft.ftti/iJ^ltl (DNA) (RNA) tt«;£ftfc:jBbfc**#:#tt 10 

ffl £ ft , ii ft 6 o ;& ft , #to*ttT'Ci:n6o»*oi«, t D b «• -> u A i & tt if 

fcj;«/SfcBirh>, **V*tt*ft£*i:©ff*©«****tt. #*Wfc«JB;£ft* 
7A3-*il/TU, # * b < fct , — « sU-OH (5* + , Rtt-fiS- ( -CH Z ) „ -CH 3 ( n ^ 
0 ) (D ft 1 jR , »Z»Sfcli»3»7*3-**«*tf b ^ L tt ** 6 , 

ft ft £ o »cilT^*feott, 7A3-;m, ^v^d/u-jk x ^ y — ;i/ s & tt * 

If * * . *5S«OfflOi*TI4, « # tt * ir h > , x. K T -fe h > £ * tf . £ 6 fc , j> « 
&a«flft*»«3^«fflSftS. 4i*WIWl:llt^§iIig«B, Sambrook, J. 20 

TMolecular Clonig, A Laboratory Manual ( 1 989) J , J. Sambrook* E.F. FritschiS 
i^T. ManiatisSK Cold Spring Harbor Laboratory Press, Cold Spring Harbor, M\Z 
4^T*Ulti:t#T*6. Tris-t FD^ y/f > (TRI 

S) , U >ffi£* , N- (2-t FD*>-Xf JH tf ^ 9 5? >-N' - ( 2-X 9 > X )V * >ffi ) (HE 
PES) , ^^ISfcHi<Dl«J&iSt^§. S6IC, ft 

«*.«NaCl, KC1 % b < « CaCh S fc « £ Jg * * > §g ft #J , 00 « X 1/ > v 7 5 > 
( EDTA) fcb<tt*©itt**#«Eb#S. 
[ 0 0 3 6 ] 

bV>«*Ttt, SB£«> * U ;* 9 -if liSlS (PCR ; EP0201184, EP-A-0 
2 0 0 3 6 2 , *B#ff g§ 46 83 20 2^f) T if ffi S ft a . tt§ « * ft tt * & , U - IfliElS (LC 30 
R, Wu, D.Y.43ck ^Wallace, R.B., Genomics 4 : 5 60-5 6 9 ( 1 9 89) *5j;tfBarany, F. , Pro 
c. Natl. Acad. Sci. USA 88: 189-193 (1991) ) ;#U*5 — -tfU # — (Bar 
any, F. > PCR Methods Appl. 1 : 5-16 (1991) ) ; *f * y 7 ICR ( P CT# ft & H # ^ W0 9 0/0 1 
069) ; iffilggg ( BfcW WfFi* PB##EP4391 82A2) > 3SR(Kwoh, D.Y.S>, Proc. Natl 
. Acad. Sci. USA 86: 1173-1177 (1989) ; Guatelli, Proc. Natl. Acad. Sci. 

USA 87: 1874-1878 (1990) ; PCTW flfr & ■ » * W09 2/0880A) , :fc «fc NASBA ( * ffl # If fg 
5 1 3 0 2 3 8^) T*>J;V>. S6t, IR fi tt M tt (SDA) > C 9 ^ * tl ( TM A) , 45 J: Q j3 - 
41 <■ (IfifeHlTIi, ^J^.«Whelen, A. C. * ct Of Pe r s i ng, D. H. , Annu. Rev. Mi c rob i o 1 . 
50 : 349-373 (1996) ;Abramson, R.D.^J:^ Myers, T.W., Curr.Opin.BiotechnoI.4:41 
-4 7 ( 1 9 9 3) #flg) ifi $> ^ o W \Z tf S b V> * 51 CO M ffi * ft tt * *H Wtt»5786146-Jf K H 40 
jRSftT^*, 18t*$tffiI43 i^^filfif #aKJPCR *H#ffFSl51378 
06#, * 9 WWJS 5 5 95 890-^ , * H W W « 5 6 3 9 6 1 1 n # fig ) ft^f JMtf*ft» 

PCRft (MSP) T & % o 
[ 0 0 3 7 ] 

» * b ^ m Wi T (2 > *SttS5fci||3nS:*ISftlllf 5I|8*^Ta5:tj)Jt 
t§o SUf 0 , * b T W * tf Sambrook 6 ;Molecular Clonig, Cold Spring 

Harbor University Press (1989) , Lottspeich*3efctKZorbas* TBioanalytikj L.. a. Z 
orbasi > Spectrum Akademischer Verlag, Heidelberg, Berlin, Germany, ^jfc^Ausube 
1, F. 5, TCurrent Protocols in Molecular Biologyj (1994) J , F. Ausubel, 
R. Brents £ R. E . if, Wiley & Sons Verlag, New Yorkfc E « 3 ft T V> S « Jp W & 50 
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■TSMSEKzlcsRittRlSS^JIi-rsfcJ&O^y hl:Ht5. m * b Wi U T« fi± , IffiByiJ 

Sfctt*5X«T?*5. lt))ffSll>«87tt, lffl(4Itt7?7Xfif * » W O 

S'Jcoffi^TfiJ:> **M»C«fc*«tt^7Xft^*fctt*©lSWi»**tr»]»»ttS$/uT! , »: 

m co m \z m m $ n# a ^ 5 x y ^ m & , a fif 96 b < fii 384C7 x jum ^ © v -r 

;7 D ^ -f ^ — y U — h S ft \t m X fif Eppendor f , Hamburg, Ge rmanyfir J: 0 & jft S tl fc K 
T-zL — fZ-S/uT'ttZ. +7 MJSStlffl, t D t? H- Jtf 5 X 7 U - X "b b < fit JK S It fit 

T t> % m ffi C IS -& b T ^ S DNA £ fii RNA S S ffl t* -5 O ^ m * fc fit A* y 7 r — ( ^1 
fiTTE, lOmM Tris, ImM EDTA, pH8.0) S7cfit|$!K !: ^C7j<Sr'S"/L'"cr'/^ o T J; to 0 $ 5 fir , 
* 9B ?! T co ffi ffl (c m b fc A >y 7 7 - * Hr ts S'J co K * a* # ft b r t> «fc to . » a b < fit . * % 
StiSty h»Mit8?7K»'r^->co#ftT, »*b<fit5-^^;i/^h^>m*«*.« 
fir fit % » s ft 7i ^ t , ^ m t 1 co -> h y y m. a . & £ b < fit *g co -> h -y y m. * *« V =5 y )l 
m.m, £F * b < a«t©9 7->jnii;^i*$n5i«i;fflv^n5. 

[ 0 0 4 3 ] 

KTcogljl^J, #R8*J;lKH®tt*fSM©«W©l»*©ttfflTf^SftS*©ttffl©S» 

si&w-afcj&Kaiwsfta. *5swo*ii#*»6jftBi-a-ffc, * b ^ « k #e m * n ? z. t 

ifi T? ^ S £ t fit S § ft -5 . 40 
[ & % 01 ] 
[ 0 0 4 4 ] 

i.i si 2i m 

l.mmmi : MttK**4tLiaaDNAt«faWZ3:LC-PCR01»3t 
1.1 IS ira 

!E«£tt#*ii[RJiSj&»ffsflJL, ■€■ b T i¥ * )V it y h •> > S 9 7 ->JH:^if 5 i V> 5 * 

m fit , # u ^ ^ - tr m m s t «t d * be $ ft . z. z.-c # * jut y b y y &v ? y juiz^ 
<d 7 ^ ^ y m.m \t ^ ^ ^ )i it y h y y ^ ^ o mmm 7^ m m. k m ^ mm x & ^> ^ y )i t m 
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# * * © -c , f 5 i* v - tt n © ir « ic a -f 7* u y -r x t? a & ^ . c ft ttPCR* j£ 4b # # s 

[ 0 0 4 5 ] 

a a fc # u * 5-ifa«s«ss*EM!-r*fc«>©3fe#*tifc^rj*55*^^tf*fflww : »6,i7 

4J70f Sflt*D, LightCycler (S^ffi^) SB (Roche, Mannheim, Germany) 

T?«t>6nTl>5. d©*j*Ttt, 2'3©eRli7 P D-y«iiiliIft#W/i#^;Tifi<ST-SE 

is b , 2-o <d mm wmytx.* (fret) ^nc 

fcilEJ!J#^:l> *H4# ffF^ 555 2 277#, Genb ankff ft # # M 2 448 5 *3 «fc IK Mo r r ow £ , Gene75 
: 3 - 1 1 ( 1 989) £*SR) £ © W Jl W PCR» £ ffl ^ T » * )l> it > h > © 3 ^ ft ^ jft *M# 
5tl5*^5ii^»lft5ui:*5tt5. L A» b ft *t & . m It # SU © * *fe * d © S¥ « £ 

^^£^fi3^Wft^5$:N,=N<,x(l + E) 1 , dJITNo=Kj6©tBfSj&-C©;g?W# : ?gSc. 
Ni=i#S©-y--fi7Jl/©^T^©^6«J^^^, E = if i|>§ 5S) *s ( 0 = < E = < 1 ) \z J; 0 SB «fc f 20 
a £ £ # T * * . C © if iH © y y A A S ffi © P*! . 4$ 36 © H fit \z M M T a © fc & £ ft it -f 4; 

;i/ & ( c T ft * ft a 5* s a ) a ( i + e) ©MStsttits. $e -3 t , c T « « s « Pfl © Jt tt 
ic * -r a c T ft © fg t a , sjSiSfoi^ftf i/Twa. mmmm<DM*\$Km*p<DMy£<D 

®*&Mfe1rz ZL tte^V ffi,f& 2 tiZ<D-v. * W tt # T? ttCt tt S 316 ffi * © ^ 3tt 

(AFL) * & k. a * tr fc * ffi $ ft fc JV ffi -9" -f 47 fgc t b T Jg « $ ft * . AFLtt H; ^ S 

ss. v ^ ;p jfi < i' m 1R s ft it *» , w>s$ftfc«ifp*©s3te©«»©ttffl*ia>t, « (■ © ^ f»r 

f«*Itl©ffi(:KJKll/55ItStifc. * JH * i> ;H: * I* a if ffi S « © ft « » S J6 * 
E lb b , b T * IS K f v h - fc m < . £ S Jfc © fc © AFL 1 . 5 * M *? b fc . PCR« ffl 

it m m © u- -i $ )v & e. ft o . ^bTS5taii^*-ti-'fi7jUfefeDfciia^isb, su^^ftfc 30 

fltBlllWICttlD-'f 47 ;l/ Tf AFL*« ^ & AFL± 0 i(t < t J« * -T * . »!l/t©l*ft*3fe#-r 
a fc © tc. * bj m m T tt C T fit £ fc 3C 31 jS t » $ ft a AFL M tt fc: S'J « T a r IE fit ft J * -f 
d> ;W » tt -9- -f 47 ;p p a T cd ft 3tt M ft & * PpB T a £ tfci 0 DC Hi $ ft . 
[ 0 0 4 6 ] 

1.2 - » m ft 13 m 

&.T©*^ IB fltbfc Light Cycler ( S @ ffi H) SfiT©IBffiSftfcPCR*M^®7K^m 
ffi SDNA© Wfffi * 8tl/TfflH5Ilti»U*5i:tS*It5. ^tf-^ftfcX^-fT -/T" 

□ -^ffi*^htl:i D , ffi St K * * *tt «i * © a ©dna© * t? » tt © * * » 6 ft * . M 
HE ft ?K *S &LSDNA ( H ©*•&, M««7K**SDNAS MMm 2\Z f B « "T a ^ D h n )H: fiE r> 
Tfilbfc) *3 «k ^*«LSDNAe m - ©»M»SJ* (PCR* fc 0 20ng* «t ^lng) Slt)T¥ 40 
ff b T if i L fc . 
[ 0 0 4 7 ] 

1.3 LightCycler ( S & iS S ) lilC^H SPCR^W 

1.3.1 VX^-5yi7X©fflfiK 

LS FastStart DNA Master Hy b r i d i z a t i o nP r o b e lx, 2mM MgCl,, 0.5//M y * V — H 

/'?'f7- 1 0.5mM UA-X/'J-fT-, 2 5 0nM H 9 7 n — 7 y 2 50nM T 47 -fe y ^ 

— ya-^", illOA K ^:PCR$ * 20/z lo 
[ 0 0 4 8 ] 

1.3.2 PCR^f^ 

SEtt 10#/95*C 50 
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55+J- -f if )V 95"C /10g> 

6 5 *c / 1 o# - -> ^ i- )v m n 

7 21C/10# 7>-/mm 20'C/f> 

[ 0 0 4 9 ] 

i.4 its* 
C* l ] 



MDNA / PGR 




C T ~ H*fcl*3C^ 








20 ng 


fe y 


30.55 


■ 




29.72 






29.95 






30.06 


1 ng 


fey 


34.7 


_ 




35.8 


^ _____ 




34.07 






33.86 


20 ng 
























1 ng 










J&Rttftft t 






jfcftl&tft&L 









10 



20 



30 

[ 0 0 5 0 ] 

a»***jaioifcDNAtg«b&^it)5««s*nna, wm * r t l t -r n opcr 

[ 0 0 5 1 ] 

2. *««2:»tt*f5^«C^ (MGP) £JB^£ffi«fE»**£SJfc 

2.1.1 DNACD^tt 

* ^ )V it 2 tl fc DNA ( I n t e rgen, Serologicals Corporation, Norcross, GA, USAJ: 0 ffi 
ft ; Cat S 7 8 2 1 ) fir ft 4fe ( 3 0ng*3 <t 6ng/hDNA lOOOng/1 y 2 if 5 9 > H T X A° -f # L 40 
fcT^/"fe-f, Roche* ^ D 1691112 ; Bft » fc D lOffB) 1 00 # 1 43 <k 2M NaOH 12 

[ 0 0 5 2 ] 

2.1.2 DNACD M, Y 5 7 

^ttDNA 112Ml£ffite^7KSt«Sia;ai (2.5M MSfEB^JtSt^MJ^A, 12 5mM t F P * 
/>, PH5.0) 200 /x 1 t L , 50*C T 16Pf M -f > * a. ^ — h t 2> - 

[ 0 0 5 3 ] 

2.2 mgp* ffl ^ a in x 

JM 7 ^ J DNA 312Ml**S-&/t^7r — (MagNaPure DNA* 7 Roche*^ni/# 
^•3 003 9 9 0) 600/Al*J;tK*ttj!f9^tt^*» (MagNaPure DNA* M * v h I ) 7 5 fi I t S £ 50 
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^ft70% x ^ y — JUmlT 3H«fe#"T * . ft ft B BU fll (Roche* 9 D ^ # * 1 64 1 7 94) T *§ 
§LT^&^t)OS^lt§o 90% E t OH/2 OmM NaOH 250 m 1 ft MGP fc IB -fr b T 

^ § DNA fc S in -T £ E t fc J: D R X ;P * > fls ft fx V> ; ffl-&*ftffl<&L&**&*»T10#ra 
^>ta^-hti) 0 ^-cottMGPft90% x^y-;i/T2Ei^G#T^o x^;-;koSDS 
B^itsfefti:, ft n =t 5 — * Ti5#/60T: TMGPft ini* l, ^ 0 

10mM Tris/O.lmM EDTA pH7.5 (15^/60*0 5 0m ITDNASSHitSo |§trjbfcDNA 10 
/x l«*OPCR»ffT« ^ £ o 
[ 0 0 5 4 ] 

2.3 Intergen* y h ft ffl V> 5 ffi«B^*ttfflS 10 
y ;p -ft L fc DNA ( Intergen, S e r o 1 o g i c a 1 s . C o r p o r a t i o n , Norcross, GA, USAJcDJttt 

; # 9 P ^#-^S7 8 2 1 ) 30ng# «k 6ngft Intergen CpGenorae DNA#E i$& ^ y b (Intergeiu S 
erologicals Corporation, Norcross, GA, USA«J:Dti#t;*3 7 n^#^S7820) <D & ft iff 
Da*tEtSftT^SJStaoT»ibfc (*«*&D10*«) . Jgttl^nfcDNA 1 
Om 1 ft * 00 PCR^tFf fc « V> * . 

[ 0 0 5 5 ] 

2.4 LightCycler ( 3E ft A S ) II (A^D-^IS) K * » * W » «PCR* II 1* T 
XBKRTkXttfflS bfcDNA<D$rffl 

2.4.1 

LightCycler ( 2E ft fg «R ) FastStart DNA Master Hy b r i d i z a t i onP r ob e 1 x ( Roch e 2 2 3 9 2 20 
72) , 2mM MgCl 2 , 0.5/xM :7 *7 — H ^ 7 i"? - > 0.5^M U/t-X^?^-, 2 5 0n 
M Ft-yD-7\ 2 5 0nM 7 & ? & — 7 U — 7 + illO/i K ^PCR^*20mI o 
[ 0 0 5 6 ] 

2.4.2 PCR^fr 

■ 10^/95"C 
55* -f ^ 95*C /10fj> 

65t:/io» - > if 

7 2 t C/10g> ^>7 P B#P^ 2 0<C/# 

MGPM«t® 7K miM.m 9 *3 J: CKlntergenM 6 ft Light Cycler ( 

Siffil) fflT¥fTbtffffl^tfe 0 30 

[ 0 0 5 7 ] 

2.4.3 &g * 
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[« 2 ] 
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30 ng 
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29.90 


30.46 
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30.07 


29.86 


3 
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30.U7 


30.44 


4 






30.14 


30.35 


5 






30.22 


30.24 


6 






30,26 


30.46 


/ 






30.31 


30.50 


8 






30.19 


30.54 


9 






30.03 


30.17 


10 






29.85 


30.69 


1 




1.2 ng 


32.49 


32.14 


2 






32.67 


32.60 


3 










4 






32.87 


32.53 


5 






32.15 


32.90 


6 






32.23 


32.77 


7 






32.59 


32J3 


8 






32.91 


33.09 


9 






32.46 


32.88 


10 






33.17 


32.83 



[ 0 0 5 8 ] 

■j 7 )v $ ^ a pcro w iz % m s ti ft c T « s tt & ^ ^ « m ^ ft m © m * 3s m. m \z 

[ 0 0 5 9 ] 

3 . * H m 3 : MGP*ffl^Sg»ftil«EBi**ttS« 
3.1 ii£i*$Ig^<olffi 

3.1.1 DNA© '14 

;* 3 1 ;l/ -ft £ tl ft DNA (Intergen, Serologicals Corporation, Norcross, GA, USAJc 0 jf 40 
; * ^ P ^#-^S7 8 2 1 ) #&4ft ( 50ng/T v -£ -f ) 20» 1, # U ( dA) Jg W. («ft2 50ng/ 
Ml) 4tf I*±tf2y NaOH 2.6(i lSI^b, ^ I T 371C T 10^ P»H > * a ^ - F t 5 . 
[ 0 0 6 0 ] 

3.1.2 DNA© H7S ; 

32 tt dna 26 m \ & mmn7kmiM.nm (2.sm m*»**^- h u isbbii /whd 

pH5.0) 220^ Itfi^b, 50*C T4B#M -f > * a. - h f % . 
[ 0 0 6 1 ] 

3.1.3 MagNaPure LC=g B £ ffl V* -5 Sffij-fkfflS 

m. 7 5. J DNA 250 m 1 * It A* y y 7 — (MagNaPure DNA* M * y h I , Roche, Mannheim 
, Germany) 600 u 1 £ J; Zfi W. tt 13 y X & ¥ i§ ffi (MagNaPure DNA* Pi y h I. Roche, Mann 50 
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heim, Germany) 7 5m lilp f L T ft x. f I# b & tfi Ti5^ f.H > + a ^ - h 
T£ 0 (Dm, ltt^7Xtf §70% X?y-JHmlT'3iftilt§o ^C0^> 90% Et 
OH/20mM NaOH 2 5 0 m 1 £ MGP \Z M & L T ^ & DNAfc *Jp-r*2:ifc«kOR^;p*>ftSfT 
; i***I^l/&*«6aiT10iMIIH > > + a^ - ht5. * <£> «MGP* 90% X ^ y 
"Ji/T2iUfef b, lOmM Tris/O.lmM EDTA pH7 . 5 ( 7# /8 Ot: ) 5 0 m 1 T » tH "T £ . 
[ 0 0 6 2 ] 

3.1.4 LightCycler ( ft ft ft « ) SB (A^D-^IS) 43 W" * «* » WPCR* JH V> 
^>C^tC^^M«ffi7j<*mffi31L fcDNAtf) 4ft tB 

3.1.4.1 7X^-5yJXOlllJ8 

LightCycler ( ft ft JS 81 ) FastStart DNA Master Hy b r i d i z a t i o nP r o b e 1 x, 2mM MgCI 2 io 
, 0.5/zM 7^7-H^7^V-, 0.5/zM iJ/t-X^MT - , 250 nM Ft-^D- 
7\ 2 5 0nM 7^ty^-yP-7\ tt S 5 m 1 , £ P CR# S 2 0 m 1 . 
[ 0 0 6 3 ] 

3.1.4.2 PCR* fr 
^tt 10#/95T: 

5 5* -f # ;i/ 9 5t: /io# 

6 5°C/10# -^ytJUH 

7 2^/10^ 5 > HO 20*C /» 

[ 0 0 6 4 ] 

3.1.4.3 20 

lit 3 ] 





ng DNA 


ng DNA 








PCRfcfcy 




J.-/ «— t>VM ^ JHbDNA 


100 


10 


33.97 








36.66 




50 


5 


35.66 








35.82 








37.67 








38.37 




10 


1 


37.82 








39.89 








38.76 








39.85 



30 



[ 0 0 6 5 ] 

[ 0 0 6 6 ] 
4. 1 DNACD ^ ft 

* ?;Mfc S ft fcDNA ( Intergen, Serologicals Corporation, Norcross, GA, US Act D 
« ; *^n7/#^S7821) »K« ( 3 0ng*5 J; 6ng/7 y ir -f , ft » it 3 fc 0 1 0*t « ) 100 m 
1&2M NaOH 12m lil p I, * b T 87*0 TM 5# M <i > * a. ^ - h f £ . 
[ 0 0 6 7 ] 

4. 2 DNACD R7 ^ 7 

§E 14 DNA 112m l^Miftm7K*M»S* (2.5M ffi tt * m i~ b U 9 A , I 2 5mM A -f H D 50 
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^7>> pH5.0) 200 m 1 £ £ % \Z |§ Tffi tt b ft # 6 161* IB/BOt: tf -f > * a ^ - h *T § . 
[ 0 0 6 8 ] 

4.3 A-f K a. TPCRKFfflilH* y h (Roche* ^ P 1 796828) T<D|7^Stlfc 

dnao m W 

• K T 5 / DNA3 1 2 m 1 ft * ^ h * 6 y 7 7 - 200^ 1* J: < V ^ D /U - JH00 

*x^^>F^7 • f-^;i/h y ^*^»t?16»«tS (1# /8 00 0 rpm) . 

• O » , *r ^ A ft 8 0 % X^y-ji/ 500A6lT#>5r3|iI«te#-r^ ( * 'fr # «t 1 08> / 1 2 0 0 0 r 
pm) o 

• Jli£ X ;i/ * > ft <D fc * \Z U S£ (38% X 9 J — ;i//100mM NaCl/2 00mM NaOH) 2 5 0 m 1 £ 10 
* 9 A in * . 5^/^ » (D -f > 3r n. ^ - 5/ a > CD & , j»ij>»lHl^/80 0rpBl. 

• -t CD , # ^ A ft 8 0 % X^y-;i/ 500MlT#^2HI«fe#-t"^ ( 4> # MI 1 0# / 1 2 0 0 0 r 
pm) o 

? ill fi L fc (70^0 »ffl/t^7 7- (lOmM Tris/O.lmM EDTA pH7.5) 5 
0 fi 1 ft in x. Z> Z. £ \Z «fc Ott^bT^SDNAftJjFHJl,, & 1^/80 Orpiiia 

[ 0 0 6 9 ] 

4.4 LightCycler (SiBI) 8i ( A -f :/ a — :/ # 5fi ) 43 5 «r ft «PCR* JB ^ * 
Htl:±5l8»**iiaiL fcDNA<D«ltH 

4.4.1 7 

LightCycler ( g ft St © ) FastStart DNA Master Hy b r i d i z a t i onP r ob e lx (Roche 2 2 3 9 20 
27 2) , 2mM MgCl 2 , 0.5/zM 0.5/zM 'J/t-X^H7-, 250 

nM Ft-yD-7\ 2 50nM 7^t ^^-yn-7\ MP S 1 0 & K £ PCR# S 20 u 1 . 
[ 0 0 7 0 ] 

4.4.2 PCR^fr 
^tt 10^ /95TC 

5 5 it -f 57 ;u 9 5<C /10g> 

65*0 /i - 5/ ^-;m# 

7 2<C /10# 5 > M 2 0*0 /» 

[ 0 0 7 1 ] 

4.4.3 jgS 30 
[* 4 ] 













PCR 






PCR 




30 ng 


6ng 


32.27 


6ng 


1.2 ng 


34.28 






32.01 






35.70 






31.89 






35.52 






33.23 






36.23 






32,18 






35.05 






32.63 






35.60 






32.65 






34.75 






32.26 






34.86 






32.00 






34.80 






31.84 






34.93 



40 



[ 0 0 7 2 ] 
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[ 0 0 7 3 ] 

s.mmms : #5X7U-xHffifcin , aiKii**'*sjt;ottig 

5.1 DNACD # 9 X 37 U — X 's CD -ft 

DNA (hDNA (Roche) 1 tf g& J: ZS * )V ft DNA (Intergeiu Serologicals Corporation, N 
orcross, GA, US A J: V if ft ; * * p ^ # -if S 7 8 2 1 ) 1 00ng<D S * ) 100m IS«^/t7 77 
- ( A-f tf 3. 7PCR»Ii« + y h , Roche* 9 a ^ # # 1 7 9 6 8 28) 2 0 0 tf 1 43 £ -f V ^ a 

T*?ASl!y^>FA7 • f-7';i/h^S'tlTl-^lt§ ( 1 # /8000r pm) „ 7 10 

u ft* y h & e> co^^a* y v y -T2[nisfe#-r a (Wig * it o soom d • 

[ 0 0 7 4 ] 

5.2 ^7X7'J-Xti^l fcDNAOO^tt 

38% EtOH/lOOmM NaOH/200mM NaCl 200 /il§^7X7U-Xf:tf^yf>f>^L, 
*«LT10#M5R:#ft-r > * :x ^ - hf5 C^CJ; D^tt^ $tl> 0 
[ 0 0 7 5 ] 

f U - X ^ + 7 7 r- 5 00 /i lTl@ifejltS. 

[ 0 0 7 6 ] 

5.3 # 5 X 7 U - X -& b fcDNAOO JJft T 5. J 

mr^/mm < 6 . 2 5M J£*/2M 1«7K * ^ h U 9 A/pH5. 0) 2 00tflft, DNAft#3 20 
y U - X \Z tf ^ y *r << > if l> , M V> T 7K « * 5 0T; T 1 6 R# PA > + a^ - h t§ 0 
[ 0 0 7 7 ] 

*©tK75 -/Ki&iSl/, 7 y — X ft y h*6Oft#/ty7r-#* 500 /tn?2 
[ 0 0 7 8 ] 

5.4 *^X7U-"X^^^bfcJK,7^y$n DNA CD Jft X ^ * > ft 

lRX**>ftOfcS{)i:ttl (90% X 9 J - ;i//20mM NaOH) 250 # 1 ft # 5 A UP ;£ « 
o 15#/*ffl<B<>*:z^— >>3>tf)fg, £f y A ft l^/800 0 rpmT it to # $t t~ £ . * <£> g , 
#^Aft#*80% X^y-;i/ 500/xlT2|iIgfe^*r^ ( 1 0g> / 1 2 0 0 0 r pmjft to # it ) . 
[ 0 0 7 9 ] 30 

5.5 DNAOJgffl 

»a»ei, f j)D fi I fc (70t:) » Hi ;t y 7 7 - (10mM Tris/O.lmM EDTA pH7.5) 50 
M 1 ft JP A * C t t Jt t) b T *DNA* » U b , « to # « 1^/8000 rpm. 

[ 0 0 8 0 ] 

5.6 LightCycler ( S ft ft « ) gi (A^D-^iS) * t* 3 4$ ft WPCRft JB V> 5 
21 iCJ:*iat**ttfill/fcDNA0«B 

5.6.1 77?-^ 

LightCycler ( 3E » ft « ) FastStart DNA Master Hy b r i d i z a t i o nP r ob e Ix (Roche 2 2 3 9 
2 7 2 ) > 2mM MgClt, 0.5tfM 7 t 9 - F ^ 7^ 0.5tfM UA-X^5^-, 250 

nM H^-^D-^, 2 5 0nM 7 # -fe ^ ? - ^ D - 7 , »110/z K £PCR§ * 20 tf U 40 
[ 0 0 8 1 ] 

5.6.2 PCR^fr 
*tt 10^/95^ 

55* -f & )V 95T; /10g> 



65<C /10# 
72*C /10# 



5 > yp# M 2 0T: /fp 



[ 0 0 8 2 ] 

5.6.3 mm 
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[* 5 ] 





PCRfcfcyro^/MbDNA 




i 


20ng 


34.90 


2 


20ng 


35.27 


3 


20ng 


36.09 


4 


20ng 


36.80 



[ 0 0 8 3 ] 
[ 0 0 8 4 ] 
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Spray Drying Handbook (1991), John Wiley & Sons, New York 

* a # ffp» 4, 683, 202* m mm 

* ffl ¥f W* 5. 1 30, 2 38*BJ*H(r 
*H#f¥M 5, 1 37,806^BJ«# 
*B#ffFM3 5, 210,015#BJfflS 
*B#fFlit5, 2 34, 8 0 9* BJ ||H# 

* H 4* SS 5 , 487, 9 7 2* 93 0! ft 

* H $ 5 , 5 5 2, 2 7 7* 93 iSffi ft 

* B «f WF lit 5, 5 95 , 8 9 0* BJ jjffl ft 10 

* a # wf ms 5 , 6 3 9 , 6 1 1 * m m « 

* IB «* flFSS 5, 7 86, 146* 9! ffl ft 

* B # WW, 5, 8 04, 3 7 5* 93 ffl ft 
*B#ffF<l?6, 174, 6 7 0* 93 ffl ft 

* B # ffF St 6 , 3 3 1 , 3 9 3* BJ ffl * 

Vogelstein, B . & «t G i 1 1 e s p i e , D. , Proc Natl Acad S c i USA 7 6 ( 1 9 7 9) 6 1 5-9 

Warnecke, P. M. £ , Methods 27 (2002) 101-7 

Whelen, A. C. & «fc U P e r s i ng, D. H. , Annu Rev Microbiol 50 (1 996) 349-73 

B$S&KISt00/32762*A > y V y h 

BB&S& Mil 00/3729 1* A > y V y b 20 

HK&MSS01/37291*A*>:7Uy h 

Bi$&P?llSt01/98528*A > y V y b 

B i£ & ffl St 0 2/3 1 1 86* A > y V V h 

B B£ 'A ffl St 90/0106 9* A > y V y V 

B^&MSt 90/06045* A" > y V y h 

B m '& ffl M 9 2/0 2 6 3 8* A > y V y V 

B m & ffl 9 2/0 8 80 A* A > y V y h 

B & W S? 9 6/41 81 1* A > 7 V y h 

BB&&MSt9 9/ 16781*A>:7l/-y h 

B & II St 99/40098* A > 7 V y h 30 

Wu, D. Y.$5«fc£KWallace, R. B. , Genomics 4 (1 989) 5 60-9 

[jg$t±CDfflfflW#8tt] 

[ 0 0 8 5 ] 

* 51 bj £ , m m \z * w- a ^ ^ ;Mb © fir g . f & b s ^ ^ ;Mb * «k # * ^ )i it ~> h -> > 
[ m b © ds * & t& bj ] 

[ 0 0 8 6 ] 

[HI] lilt I«8**li*8tOi/hi'>t(DEJ6*SL&BT*5. 



( 27 ) 



[HI] 




C B3 m * ] 

2004089195000001. app 



JP 2004-89195 A 2004.3.25 



( 28 ) 



JP 2004-89195 A 2004.3.25 



K<Vit#P*SlBI tf-/h;U 8 3 6 7 3 ^CK h^-/? 10 
F^-A(##) 4B024 AA20 CA01 HA20 



